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LETTER CANCELING MACHINES AT THE NEW YOKE 
POST OFFICE. 
The canceling of mail matter in such offices as the 
New York post office is a work bewildering in its im- 
mensity and the number of letters to be marked and 
stamped. Every letter that enters the office has to 
have impressed upon it a stamp giving the day, month, 
}-ear and hour of its reception, and in addition there- 
to, if it is a New York letter, it has to have its stamp 
canceled or killed. Letters from the out of-town post 
offices, as received in the New York office, already 
have their stamps killed and in addition thereto have 
stamped upon their faces the dating stamp of the 
country office from which they are received. These 
must receive the New York office dating stamp. Let- 



ters deposited in the post office or in the letter boxes 
are brought to the canceling table devoid of any can- 
celation mark to receive the imprint of the New York 
office. Those from the out-of-town offices have to have 
the stamp put upon their backs, and those deposited 
in the post office or in the letter boxes of the district 
have to have the stamp killed and the date put upon 
their faces. Formerly this was done by hand, and the 
clerks who did it acquired great skill, and it was in- 
teresting to watch the rapid motion of their arms and 
the disappearance of the accumulated letters under 
the automatonlike movements. 

Many attempts have been made to invent machines to 
do this work, and about six years ago some success was 
attained in this direction. We illustrated, in a former 



article, the letter stamping machine then in use in the 
New York post office, one which gave very remarkable 
and exceedingly satisfactory results. This machine 
was known as the Hey & Dolphin machine. The 
American Postal Machine Company's machine and the 
Barry machine are now nsed, and the canceling of the 
great majority of letters, circulars and postal cards is 
done by machinery, the old hand stamps being used 
only for special work. 

We illustrate in our cut a scene in the New York 
post office, where the American Postal Machine Com- 
pany's machines, called colloquially the Boston ma- 
chines, are working. A long table runs down the 
room, and along its edge are arranged a number of the 
canceling machines. The letter carriers and other 




1. General view of machines at work. 2. Horizontal diagram of machine. 8. Vertical diagram of machine. 
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employes carrying bundles and sacks of letters come 
to the table on the side opposite the machines and 
throw down the letters, without any order, in great 
quantities. The carriers here have to sort over the 
letters and pick outand separate from them the letters 
for New fork city delivery. Those for outgoing 
domestic delivery are left upon the table. The New 
York city letters are taken elsewhere for cancelation. 

The long row of operatives, one for each machine, 
attack the piles of letters, pull the letters over toward 
them one by one, face them, and note whether the 
stamp is in the right place and then feed them one by 
one into the machine. If the stamp is not in the right 
place or side, the letter would have to be reversed on 
its entrance into the machine. This work is done with 
great rapidity, the piles of letters disappearing as if by 
magic. Ordinarily during the day time a man works 
the machine only from five to twenty minutes at a 
time, but during the " rush hours " as they are termed, 
from 4:30 to 8 in the afternoon and evening, the work 
at the machines is incessant, and for three hours they 
are never idle. The capacity of each machine is 5,000 
per hour, this capacity being limited purely and en- 
tirely by the capacity for feeding, as, if a man were 
able to work fast enough, between three and four 
hundred a minute could be disposed of. With the 
old hand service 3,000 per hour was a good rate of work 
for a man. 

The construction of the machine is simplicity itself, 
and our two views, Figs. 2 and 3, illustrate it. Fig. 2 
shows the horizontal projection of the machine as one 
looks down upon it. A belt is seen traveling around 
two rollers in the direction of the arisow. The lower 
portion of this belt is provided with a series of little 
blocks of leather so as to form a sort of shelf. The let- 
ters are fed in one by one at the narrow opening seen 
to the right of the lead of the belt nearest the reader. 
Their lower edges rest upon the blocks of leather as on 
a moving shelf, and the belt rapidly carries them 
along. As they move forward they are pressed by the 
belt pulley against a roller, the left hand one, on whose 
face is carried the canceling device for killing the 
stamps, and the dating die. In contact with this roller 
an inking roller operates, which is also shown. The 
left hand belt pulley is held to its place by a spring 
bearing, so that it can yield backward for letters of 
varying thickness, and constantly presses them against 
the canceling roller. Reference to Fig. 3, which re- 
presents the vertical aspect of the machine, in connec- 
tion with what we have said, will render all clear. 
There we see the letter resting on the little shelf with 
the slide back of it. To the left, almost in line with 
the left hand belt roller, is seen a canceling roller with 
its waving lines and dating stamp. 

It is evident that as the letter travels toward the 
left this will press against it, cancel the stamp and date 
the letter also. The letter now moves forward to a 
table, and through the table a sort of Archimedes' 
screw projects, which will be seen to be of conical con- 
tour. The screw catches the letter with its smallest 
thread and screws it forward, setting a better and bet- 
ter hold as the letter progresses, and finally pushes it 
forward out of engagement. Letter after letter is thus 
treated, placed, carried through, canceled, caught by 
the screw and carried along, the new letters con- 
stantly pressing forward those which have accumu- 
lated. The entire row of machines is driven by an 
electric motor, which runs at a speed of about 520 re- 
volutions a minute and drives the canceling machine at 
a rate of 350 revolutions per minute ; each revolution 
is capable of canceling a letter were it possible to pass 
the letter so rapidly through the machine. 

The familliar device of the waving American flag is 
employed in this machine, the waving lines of the flag 
being employed to prevent the wearing out of the ink- 
ing roller, as straight lines would inevitably depress it 
into grooves. 

The dating stamp, without taking the machine apart, 
can be removed, have its type changed and then 
be replaced, the whole affair being the work of a few 
seconds only. There are now at work in the New 
York post office some twenty of these machines. 

There is another kind of canceling machine used in 
the same office, the Barry machine, built by the Barry 
Postal Supply Company, of Oswego, N. Y., of which 
there are six at work. If it has the letters fed to it in 
bulk and faced, it can dispose of 30,000 to 40,000 letters 
per hour. For regular sized mail, such as circulars, 
which are often delivered to the New York post office 
in great quantities already faced and with the stamps 
in the same position on all the envelopes, this machine 
is highly advantageous. The two kinds in one office 
form a combination of high efficiency. 

Our thanks are due to Mr. Thomas J. Clarke, Su- 
perintendent of Mails, New York post office, for cour- 
tesies extended in connection with this article. 
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FB0P08ED PATENT LEGISLATION. 

A very important bill, important in its list of authors 
as well as in its import, has been brought before Con- 
gress. It is the House of Representatives bill No. 
3014, and provides for amendment of the existing pat- 
ent statutes. In at least one of its provisions it makes 
a more radical change than has been seriously pro- 
posed for many years. The genesis of the bill is found in 
the meeting of the American Bar Association at Detroit, 
last autumn, where a committee of lawyers, including 
some of the most eminent counsel in patent cases, re- 
ported five general amendments. The abstract of their 
report, or text of the amendments which they pro- 
posed, may be found in the Scientific American of 
November 2, 1895, and the principal object of the bill 
we are considering is to put these amendments into 
force. It was introduced by Gen. William F. Draper, 
of Massachusetts. We will note seriatim the changes 
proposed. 

Sections 4886 and 4920 of trie patent statutes are 
amended so as to make one point a little more specific 
— namely, that knowledge or use by others iu this 
country of the matter of his invention, before the date 
of invention thereof by the applicant, shall be a bar to 
the issuing to him of a patent. Tbe same sections of 
the present law hold that patenting or publication in 
printed form abroad prior to the date of invention 
shall be a bar to patentability of the thing so pat- 
ented or published. This is amended by introducing 
the additional restriction that patenting or publica- 
tion abroad two years before the date of application, 
without reference to the date of invention, shall be a 
bar also. This is a restriction upon the inventor, and 
acts to inspire greater diligence. 

Section 4894 is amended so that applicants for 
patents must f rosecute their cases within six months 
of their date of application, thus doing away with the 
old two year period which has so often been abused 
rather than used by those who wished to obtain the 
quasi protection of a " patent applied for" before they 
were prepared to take out their final papers. By this 
amendment only six months are allowed to intervene 
between any action of the examiner and correspond- 
ing prosecution of the case by the applicant. It is 
also an amendment iu the direction of inspiring dili- 
gence on the part of the inventor. 

Section 4898 is amended to provide for proper ac- 
knowledgment of an assignment, grant, or conveyance 
of patent rights, so as to make them constitute a 
prima facie evidence of the execution of the instru- 
ment. This amendment is rather of the technical 
order and is valuable. 

Section 4921 is amended to fix the limit of time to be 
covered by an accounting in infringement suits to six 
years, and harmonizes the practice in the different 
States. This is in sequence of the decision by the United 
States Supreme Court in the case of Campbell vs. City 
of Hartford, rendered January 7, 1895, and commented 
on in our issue of January 26, 1895. In that decision it 
was held that State statutes of limitation apply to ac- 
countings in patent suits. The amendment is designed 
to unify the law all over the United States, and seems 
a very desirable one. 

The most important amendment in the whole bill is 
found in section 4887, which is very far reaching in its 
consequences. We give herewith the amended section 
in full: 

" Section 4887. No person otherwise entitled there- 
to shall be debarred from receiving a patent for his 
invention or discovery, nor shall any patent be de- 
clared invalid, by reason of its having been first pat- 
ented or caused to be patented by the inventor or his 
legal representatives or assigns in a foreign country, 
unless the application for said foreign patent was filed 
more than seven months prior to the filing of the ap- 
plication in this country, in which case, no patent 
shall be granted in this country. This section, as 
hereby amended, shall not apply to any patent in this 
country granted prior to the passage of this act, nor 
to any applications for a patent in this country then 
pending, nor to any patent granted on such a pending 
application." 

The object of this amendment is to do away with 
the present practice, which makes the United States 
patent expire at the same time as a foreign patent 
for the same invention, bearing an earlier date. This 
feature of our practice is very objectionable, and fol- 
lowed the decision in the case of Bate Refrigerating 
Company vs. Sulzberger et al., Edison Electric Light 
Co. vs. U. S. Electric Light Co., and other recent deci- 
sions, which declared the United States patents in- 
volved to have expired prematurely, owing to the 
expiration of a foreign patent of prior date. These 
decisions have sometimes cut off several years from 
the natural term of the United States patent 

The United States patent is dated from the day of 
issue, while the foreign patents are generally dated 
from the date of filing, and the American inventor ac- 
cording to the present practice is compelled to post- 
pone the filing of his foreign patents until his United 
States patent is allowed and ready to issue. The pro- 
posed amendment is intended to enable him to file his 
foreign patents without awaiting tbe result of the pro- 
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eecution here, if he so desires. Under the present 
practice, his case may he pending in the Patent Office 
for several years, and the alternative is left to him 
either of running the chance of being anticipated in 
the meantime by some application in a foreign coun- 
try or of having the term of his United States patent 
curtailed, owing to the earlier date borne by his for- 
eign patents. 

It is felt by those who have at heart the interests of 
the American inventor, and the patent system of the 
country, that the United States patent should stand 
as far as possible independent of the date or fate of 
any foreign patent for the same thing. The amend- 
ment proposed will no doubt afford this relief. There 
is unfortunately one feature of this section which can- 
not be accepted with the same feeling of approval. A 
foreign inventor is compelled, in order to fully protect 
his interests, to file his application in the United 
States within seven months of the date of filing his 
foreign patent. The term of seven months has evi- 
dently been suggested to the franiers of this hill by 
the like term fixed by the International Convention. 

It is a notorious fact, however, known to all attor- 
neys having an extensive foreign patent practice, that 
the seven months term is entirely inadequate as far as 
the American inventor is concerned, and that he is able 
rarely to avail himself of its privileges. Fortunately 
for him, however, it is left optional with him either to 
file under the Convention or not, for he can still file his 
foreign applications, provided his United States patent 
was not yet issued. It seems unfortunate therefore that 
a term as short as seven months from the date of filing 
the application should have been selected. 

The issuing of the patent abroad, in most cases, can- 
not be controlled as it can here, and the inventor has in 
many countries no intimation when the patent will 
issue. In Great Britain another problem presents 
itself, for the applicant may at his option file a pro- 
visional application. He is allowed nine months iD 
which to file his complete papers, but the term of seven 
months has begun to run from the date of filing his 
provisional papers, and he has perhaps not yet com- 
pleted his case. 

It would seem, therefore, in view of these facts, that 
the section should read, "unless the application for 
said foreign patent was issued (or sealed) more than 
seven months prior to the filing of the application in 
this country." We think that such an amendment to 
the act would be in keeping with the broad spirit 
which has always animated our patent laws and prac- 
tice, a policy which every one interested in the indus- 
trial and commercial development of this country 
wishes to see preserved. 



Americans Win Olympian Laurels. 

The 776th Olympiad began on April 6, and, for the 
first time since they were abolished, fifteen centuries 
ago, the famous games were revived— games, however, 
in which our modern cosmopolitan spirit is apparent 
by the lists being thrown open to the athletes of the 
world. The games were not held at the old Olympia, 
a small plain in Elis, but in the Stadium of Athens, 
an engraving of the interesting restoration of which 
was given in the Scientific American for January 
11, 1896. The spectators flocked early to the Stadium, 
and soon 40 000 spectators, ncluding the King of 
Gieece, the Duke of Sparta, and the Crown Prince, 
had assembled in the vast inclosure, while the sur- 
rounding hills were filled with spectators. 

According to Dr. Marquand, Phayllus is said to have 
thrown the discus 95 feet. In the games at Athens, 
two Americans entered the arena to throw the discus 
— Captain Robert Garrett, of Princeton University, 
and Ellery H. Clark, of Harvard. Garrett threw the 
discus 29 15 meters (956 feet), defeating the Greek 
champion, Paraskevopoulos, by 19 centimeters (7}£ 
inches). When it is considered that the Americans had 
little practice after their long voyage, and that Garrett 
was a novice at discus throwing— a game which has no 
modern counterpart, save, perhaps, the well known 
game of quoits— the wonderful versatility of the 
American athlete is apparent, and it is little wonder 
that, when the news of his victory was cabled to the 
United States, the halls of old Nassau rang with 
cheers. 

The first heat of the 100 meter race was also won by 
a Princeton man, F. W. Lane, in 12£ seconds. The 
second heat was won by T. P. Curtis, of the Boston 
Athletic Association, in the same time. The third 
heat was run by T. E. Burke, of the Boston Athletic 
Association, in 11| seconds. In, the hop, step and 
jump, Connolly, of the Suffolk Athletic Club, Boston, 
covered 13^ meters (44-9 feet). In the first heat of the 
400 meter race H. B. Jamison, of Princeton, was first. 
The second heat was won by Burne, an Englishman. 

On the second day of the games it is estimated that 
there were 100,000 spectators ; the weather was perfect 
and the athletes were more accustomed to their sur- 
roundings. The first heat of the 110 meter hurdle race 
was won by Goulding, an Englishman. His time was 
18| seconds. The long jump was won hy Ellery H. 
Clark, of the Boston Athletic Association, who cov- 
ered 6 - 35 meters (20 8 feet). Robert Garrett, captain of 



the Princeton team, was second, with 6 meters (19 "6 
feet) to his credit. The 400 meter race on the flat was 
won by Thomas E. Burke, of the Boston Athletic As- 
sociation. His time was 54£ seconds. H. B. Jami- 
son, of Princeton University, was second. The next 
event on the programme was putting the weight. 
Capt. Garrett won, scoring 11 '22 meters (36 - 8 feet). 

In the evening the Acropolis and city were illumin- 
ated with myriads of lights. On April 8 occurred the 
shooting contest. The hicycle race at a distance of 
one hundred kilometers (62 miles) was won by Fla- 
mant, the French rider. The winner's time was 3 
hours and 8 minutes. 

On April 9 the weather was extremely cold, and the 
events consisted of shooting contests, saber contest s 
and the 800 meter race. In the long distance foot race 
over the historic course from Marathon to Athens (26"1 
miles), on April 10 the first three to cross the finish 
line were Greeks. The time of the winner was 2:48:00. 

The 100 meter race was won by Thomas E. Burke, 
of Boston, in 0:12. 

The high jump was won by Ellery H. Clark, of Har- 
vard, who covered 181 centimeters (5 '9 feet). 

The hurdle race of 110 meters was won by Thomas 
P. Curtis, in 0:17f. 

The pole jump was won hy W. W. Hoyt, of Harvard, 
who scored 3'30 meters (10'8 feet). The Payne broth- 
ers, Americans, won the rifle and revolver contests. 
In the high jump, James B. Connolly and Robert Gar- 
rett each scored l - 65 meters (5 '4 feet). 

■ •»<>>» 

Cheap Gas for Heat and Power Purposes. 

There is as keen a competition among the various 
industries which aim to supply a common want as 
there is among the men who create and carry them 
on; and it is as healthy and stimulating in its effect 
upon the industry as it is upon the individual. The 
possibility of supplying cheap gas to the people is one 
of the live questions of the day; and it has largely 
sprung out of the competition between the great gas 
and electrical industries. Additional prominence has 
been given it of late by the rapidly increasing use of 
the gas engine, and by improvements in its design 
which have brought it to the very front rank as a handy 
and economical source of power. The first introduc- 
tion of the electric light created quite a panic among 
the gas companies. Most of us can remember the fe- 
verish activity with which they set about the im. 
provement of gas apparatus, and how all at once the 
sickly glimmer of the common street lamp gave place 
to a flood of illumination, softer than the arc light, 
and in many cases of equal volume. Gas manufac- 
turers were shaken out of their apathy, and not only 
improved the light, but began to figure on reducing its 
price. Unfortunately, the awakening was temporary 
— at least in the United States. When it was found 
that the cost of electric lighting would be much 
greater than its promoters had originally claimed, so 
much greater, indeed, that for domestic purposes it 
was incapable of successful competition, the gas com- 
panies settled down into the old rut, and were con- 
tent to continue selling their gas at very large profits 
to a limited number of consumers. We use the terms 
"large" and "limited" in a relative sense, using as a 
standard of comparison the price and the consump- 
tion of gas in some European cities. The statistics of 
the principal gas undertakings of Great Britain for 
the year 1893 show that the consumption of gas per 
capita in that country, as compared with the United 
States, was surprisingly large, and the price remark- 
ably low. Manchester, for instance, with the same 
population as Boston, sold her gas in 1893 for 60 cents 
per 1,000 feet. 

As the result of this low price she sold 3,636,000,000 
feet of gas, or more than the total amount furnished 
by the whole State of Massachusetts! 

The cause of this wide difference is found in the fact 
that in Massachusetts gas costs on an average $1.50 
per thousand, as against 60 cents in Manchester. These 
figures, startling as they are, are perfectly consistent 
with the economic law that, other things being equal, 
the consumption of a commodity in two different local- 
ities will vary in the inverse ratio of its price. 

The above quoted figures are taken from the recent 
testimony of Mr. Henry M. Whitney, before the Leg- 
islative Committee on Manufactures, in regard to a 
proposal to furnish the city of Boston with cheap gas 
and coke. Whatever may be the merits or demerits of 
Mr. Whitney's proposal, the testimony itself is of such 
a high technical and scientific character, and the re- 
view of the present state of the gas and coke industry 
in this and other countries is so replete with up-to- 
date description of processes, and statistics of price 
and consumption, that it is worthy of a wider hearing 
than is possible within the hall of a legislative assem- 
bly. We have prepared a digest of the address, which 
will be found in the current number of the Supple- 
ment. 

The question of cheap gas, not merely for lighting, 
but for heat and power purposes, is of vital importance 
to the laboring classes of this country ; for a family 
which cannot afford to use gas at say $1.69 a thou- 
sand, which is the price in East Boston, would gladly 



avail itself of gas at 69 cents per thousand, which is 
9 cents more than the price in Manchester and 29 
cents more than the people pay in Newcastle-on-Tyne, 
where they get it for 40 cents a thousand. 

For domestic cooking there is no apparatus so clean 
and economical as the gas range, and for economy it 
is vastly superior to the coal fire, which, from the time 
it is lit for cooking to the time it dies out, consumes 
many times the amount of heat that is actually nec- 
essary to cook the meal. 

Mr. Edward Atkinson, one of our most famous sta- 
tisticians, has found as the result of careful experi- 
ment with a cooking range using coal that it took two 
pounds of coal to cook one pound of food, and he 
says : " I did not dare to rely on these empirical 
observations until they were more than sustained by 
Prof. Ferguson, of Lehigh University." Mr. Atkinson 
estimates that the average cost of the fuel used for 
cooking purposes, pure and simple, in a family is 
about $12.50 a year. Experiment showed that the 
same amount of cooking could be done by 3,600 feet of 
gas, which, at say 50 cents a thousand, would come to 
less than $2 a year ; a saving to the family of more 
than $10 50 a year. This in itself would he no 
small saving to the laboring man ; but of even greater 
importance would be the saving in time and labor and 
the greater cleanliness resulting from the absence of 
dust and ashes. That the people do not use gas he- 
cause the price is prohibitive is shown by the statis- 
tics of Lowell, Mass., and Quincy, Mass. In Lowell, 
where gas is sold at $1.06 per thousand, there is one me- 
ter to every two families; but in Quincy, where the 
price is $2.12 per thousand, there is only one meter 
to every ten families. From these figures we are 
warranted in concluding that a reduction in the 
price of gas would be at once an enormous boon to the 
working classes, and, as a result of the greatly in- 
creased consumption, a positive gain to the manufac- 
turers. 

Of scarcely less importance is the question of the 
increased consumption of gas resulting from its ex- 
tended use in gas engines. For some reason or other 
the gas engine has not received the attention in the 
United States that it has in England. No doubt the 
price of gas here has been prohibitory ; and the greater 
attention that has been paid in this country to the de- 
velopment of the electric motor has caused the gas 
engine to be neglected. 

It is stated that there are many European manufac- 
turers who will furnish gas engines, guaranteed to run 
on 17 cubic feet of gas per horse power per hour ; and 
Mr. Westinghouse, in this country, is building engines 
which he will guarantee to use 20 cubic feet per horse 
power hour. If gas could be supplied at the Man- 
chester price (60 cents a thousand), such an engine 
would cost twelve cents per horse power per day for a 
day of ten hours. If the figures of Mr. Westinghouse's 
guarantee can be realized in practice, and if there are 
no local conditions which make it impossible to manu- 
facture gas in the United States at something less than 
$1 per thousand feet, there should be a great future 
for the gas engine in this country. 



Properties Lost on Railways. 

In the English Strand Magazine Mr. W. Fitzgerald 
tells of the Lost Property office in London. He visited 
Scotland Yard, and the lost property rooms of most of 
the railway companies. He began with Euston, where 
about 30,000 articles are received every year. About 
three-fourths of the larger ones are restored to their 
owners, but there are more than twenty inquiries 
every day about articles which have been lost and not 
found. Four thousand unclaimed umhrellas are sold 
every year. A first class passenger from Liverpool to 
Euston had thrown his artificial teeth out of the 
window with some plum stones. The line was search- 
ed, and the teeth were found, and duly restored to 
their owner. At King's Cross it takes six weeks to 
sort up the articles for the annual sale. The Great 
Northern sells two tons of newspapers every twelve 
months. Umbrellas are sold in lots from six to thirty- 
six, and fetch from $10 a lot downward. All the lost 
property found in the Great Northern last, year un- 
claimed was sold for $850. As 1,000 walking sticks and 
1,300 umbrellas were included, the articles must have 
been sold dirt cheap. 

The Great Eastern railway company last year sold 
the following articles among the unclaimed lost pro- 
perty : "One hundred and forty handbags turned 
up, and there were five huge cases of books ; 459 pairs 
of boots and shoes ; 614 collars, cuffs and fronts ; 252 
caps ; 505 deerstalker hats ; 2,000 single gloves; 230 
ladies' hats and bonnets ; 94 hrushes and combs ; 265 
pipes ; 110 purses ; 100 tobacco pouches ; 1,006 walking 
sticks ; 300 socks and stockings ; 108 towels ; 172 hand- 
kerchiefs; 2,301 umbrellas and 7 big cases and 128 
separate articles of wearing apparel." 

There are any number of gloves which are sold very 
cheap. At the last sale 2.000 gloves went for about 2 
cents a pair. At the London and Southwestern line 
last year the lost property included 103 mackintoshes 
and 340 hats and caps. The purses found in the trains 
at the Southwestern yield on an average $500 a year. 
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A HOESE DETACHES AND BBAKE. 
To release a runaway horse from a vehicle and 
almost immediately stop the vehicle at the same time, 
by the movement of a single lever, the improvement 
shown in the accompanying illustration has been 
patented by Joseph Friedlander, of No. 219 West 
Commerce Street, San Antonio, Texas. The invention 
is an improvement on a formerly patented invention 
of the same inventor, illustrated in the Scientific 
American of February 15. On the front of the for- 
ward axle, bearings or boxes are secured by means of 
clips, a shaft journaled in these bearings having one 
end carried upward to form a lever or handle, which is 
held normally in vertical position by a spring connect- 
ing the shaft and the axle. Attached to the axle by 
means of clips, inside of each of the bearings, is a 
keeper plate having an opening adapted to receive a 
hook integral with or secured to the shaft, and be- 
tween the hooks a brake is secured to the shaft, the 
brake preferably consisting of two rearwardly extend- 




FBIEDLANDEB'S HOESE DETACHEE AND BBAKE. 

ing bars, each terminating at its outer end in a shoe 
with roughened under face. When the shaft, is in 
normal position the bars of the brake extend hori- 
zontally under the vehicle, the handle lever then 
being in vertical position, as indicated by the dotted 
lines. At the rear end of each thill iron is journaled 
a roller, which, when placed on a keeper plate, is 
adapted to be engaged by one of the hooks on the 
shaft, the hooks being raised out of their openings in 
the plate by moving the handle lever backward, and 
the spring turning the shaft and moving the hooks to 
engagement with the thill irons when the lever is re- 
leased. To release from the vehicle an unruly horse, 
the lever is moved backward, as shown in full lines in 
the illustration, the hooks being thereby raised and 
releasing the thills, while at the same time the arms of 
the brake lever are carried downward, so that their 
shoes will engage with the ground. 



COMBINED GAS ENGINE AND CENTBIFUGAL PUMP. 
A combined gas engine and centrifugal pump re- 
cently supplied by Messrs. Crossley Brothers, of Open- 
shaw, Manchester, to the River Wear Commissioners, 



at Sunderland, is illustrated by the engraving below. 
Three of these engines and pumps are used for empty- 
ing the No. II graving dock belonging to the com- 
missioners. 

Some time ago, when the question of pumping plant 
was under consideration, Mr. H. H. Wake, M. Inst. 
C.E., the engineer to the commission, decided on 
adopting gas engines instead of steam, and after hav- 
ing thought over the different means of driving the 
pumps, resolved on having them coupled direct to the 
engine cranu shaft. By this means a much smaller 
engine house is needed than would be the case if the 
pumps were driven by means of belts, and the loss due 
to slip and trouble in taking up the slack are avoided. 

The engines are of 40 nominal horse power, and are 
capable of giving off 120 brake horse power when run- 
ning at 210 revolutions per minute. They are of Messrs. 
Crossley's well-known type, but only one fly wheel is 
keyed on the engine crank shaft, the other being 
carried on the outer end of the pump shaft, kept large 
in diameter for the purpose. A very strong flange 
coupling is forged on the inner ends of the engine and 
pump shafts ; and they are bolted together by means 
of steel taper bolts. 

The sole plates of the engine and pump are bolted 
together, thus making a strong and selfcontained 
job. The centrifugal pumps are 22 in. in diameter, 
and have been specially designed to meet the circum- 
stances of the case. Each engine and pump is capable 
of lifting 2,380 tons of water per hour 24 ft. high. 

The speed of the engine and pump can be regulated 
at pleasure to suit the varying head against which the 
water is delivered, by means of an adjusting screw on 
the engine governor ; and at a recent trial it was 
found that when only running at 180 revolutions per 
minute the pumps emptied the dock in much less than 
the specified time. We hope shortly to publish full 
particulars of the test. 

The engines work with coal gas from the street 
mains, and can be started at a moment's notice. Un- 
doubtedly gas engines have many advantages over 
steam for this class of work, as preliminary expenses 
in getting up steam are avoided, the motive power 
being always ready, and consumption of fuel ceases as 
soon as the dock is emptied. We are indebted to the 
London Engineer for the cut and copy. 

4l>i » 

Why Latin Is Used. 

The New York Herald publishes the following 
reply to the query why doctors use Latin in writing 
their prescriptions instead of English. 

In the first place, Latin is a more exact and concise 
language than English, and, being a dead language, 
does not change, as all living languages do. 

Then, again, since a very large part of all drugs in 
use are botanical, they have in the pharmacopoeia the 
same names that they have in botany — the scientific 
names. Two-thirds of such drugs haven't any English 
names, and so couldn't be written in English. 

But suppose a doctor did write a prescription in 
English for an uneducated patient. The patient reads 
it, thinks he remembers it, and so tries to get it filled 
from memory the second time. Suppose, for instance, 
it called for iodide of potassium, and he got it confus- 
ed with cyanide of potassium. He could safely take 
a number of grains of the first, but one grain of the 
second would kill him. 

That's an extreme case, but it will serve for an illus- 



tration. Don't you see how the Latin is a protection 
and a safeguard to the patient ? Prescriptions in 
Latin he can't read, and consequently does not try to 
remember. 

Now for a final reason. Latin is a language that 
is used by scientific men the world over, and no other 
language is. You can get a Latin prescription filled 
in any country on the face of the earth where there is 
a drug store. 

We had a prescription here the other day which we 
had put up originally, and which had since been 
stamped by druggists in London, Paris, Berlin, Con- 
stantinople, Cairo, and Calcutta. What good would 
an English prescription be in St. Petersburg ? 



A HOOE SPBEADING DEVICE. 

For spreading the hoofs of horses or mules, to pre- 
vent and cure lameness, the simple and inexpensive 
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TEENKLE'S HOOE SPBEADEB. 

device shown in the accompanying illustration has 
been invented and patented by Jacob Trenkle, of Port- 
ville, N. Y. It consists of a metal yoke piece bent to 
conform to the contour of the hoof on which it is to be 
applied, and having at each end an inwardly bent hook 
member adapted to engage the rear ends of the coro- 
nary band on the hoof of the animal. The yoke piece 
is preferably of thin steel, and when in position in- 
clines upwardly and forwardly, encirclingthe hoof and 
fitting closely thereon. The device is preferably em- 
ployed in connection with a light shoe formed of two 
pieces jointed at their forward ends, the shoe also hav- 
ing at its rear ends hook -shaped lips which engage the 
coronary band. When it is desired to spread one- 
quarter of the hoof only, the joint of the shoe is placed 
at one side of the toe, instead of centrally, and one 
hook member of the yoke piece is made to engage with 
a notch in the shoe instead of with the coronary band, 
the full force of the expansive spring then being ex- 
erted to spread the hoof on the other side. The mod- 
erate pressure constantly applied in this way is 
adapted to gradually effect the desired divergence of 
the parts, relieving sensitive portions and promoting a 
better circulation. 




LARGE COMBINED GAS ENGINE AND CENTRIFUGAL PUMP. 
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AN AUTOMATIC HOSE COUPLING. 
The illustration represents a hose coupling by means 
of which the sections of hose are automatically locked 
when brought together, the coupling being readily 
and conveniently effected even while the pressure re- 
mains on the hose. The device may also be used with 
a nozzle, enabling the hose to be broken at any joint 
and the nozzle put on as quickly as a coupling would 
ordinarily be effected. The improvement has been 
patented by Thomas A. Oothouse and Albert E. Boh- 
len, of Mount Olive, 111. Fig. 1 is an exterior view 
of two sections of the coupling uncoupled, Fig. 2 being 
a sectional view of the parts coupled, and Fig. 3 being 
a transverse section. In an offset at each side of the 
head of the female coupler section is a longitudinal 
bore and annular chamber, each chamber being ex- 
tended through the offset and having an exteriorly 
threaded thimble. Sliding in each chamber is a 
spring-pressed latch, and the outer end of each latch 
shank is provided with a cap, the springs normally 
carrying the bottom portions of the latches outward 
to position to interrupt the bore. The male section of 
the coupling has a central tubular tongue adapted to 
enter the body of the female section, and projecting 
studs adapted to enter the longitudinal bores in the 
sides of the offset, there being in the studs latch-re- 
ceiving recesses which engage with the spring-pressed 
latches when the parts are moved into engagement, 
thus securely locking the two sections together. To ef- 
fect an uncoupling, it is only necessary to press inward 
upon the two caps, by which the latches are released 
from engagement with the studs. To prevent the 
caps being unintentionally pressed inward, a nut is 



necessary to fit it for a temporary royal occupant, 
although for all this she pays out of her own income. 
Bagshot House, Gloucester House and Clarence House 
are palatial dwellings, occupied by various members 
of the royal family. The Queen has four rather old- 
fashioned yachts, on which she makes her sea jour- 
neys, although the oldest of them probably is used 
seldom or never. The four cost originally about 
11,375,000.— Boston Transcript. 



OOTHOUSE AND 



screwed outward on the exteriorly threaded thimble to 
engage with each cap. 



Queen Victoria's Real Estate. 

The announcement that Queen Victoria is to leave, 
by will, Osborne House to one daughter, the lease of 
Abergeldie House to another, and Balmoral, the royal 
residence in the Highlands, to the Duke of Connaught, 
recalls the fact that the man who would devour this 
particular widow's houses must make an uncommonly 
full meal. It was discovered a few years since that the 
Queen owned six hundred houses in various parts of 
England, not royal residences, but rent-yielding pro- 
perty, and that about six thousand houses had been 
built by crown lessees on building leaseholds held of 
the Queen. She then had also rents from markets and 
tolls from ferries, besides the proceeds of mines and 
other works upon her property or the crown property. 
She had large estates in Yorkshire, Oxfordshire, and 
Berks, valuable lands in the Isle of Man and in Alder- 
ney, Scotland, Ireland and Wales. Of the New 
Forest there are two thousand acres of absolute and 
sixty-three acres of contingent crown property. Her 
Majesty enjoys income from the Forest of Dean, from 
several other forests, and from rich properties in and 
about London. Osborne, on the Isle of Wight, and 
Balmoral, in the Highlands, are the private property 
of the Queen, and are maintained out of her own in- 
come. But she has the use of a few royal palaces 
besides, and these are maintained by the nation at an 
annnal expenditure ranging from $2,500 to $50,000. 
The Queen is in the occupancy of Buckingham Palace. 
Windsor Castle, the White Lodge at Richmond Park, 
and part of St. James's Palace. The remainder of the 
last named palace is occupied by other members of the 
royal family. Other royal palaces maintained as such, 
although not in the occupancy of the Queen, are Ken- 
sington Palace, Hampton Court — which, according to 
a recent estimate based on the statistics of eight or 
ten years, costs the nation on the average over $70,000 
a year — Kew Palace, Pembroke Lodge, the Thatched 
Cottage and Sheen Cottage, Richmond Park, Bushy 
House in Bushy Park, and Holyrood Palace. When 
she visits the Continent, she has one great house or 
another, with whatever repairs and refurnishing are 



Longevity and Activity. 

Great men usually carry their full mental vigor and 
activity into old age. M. Chevreul, M. De Lesseps, 
Gladstone and Bismarck are evidences of this anthro- 
pological fact. Pius IX, although living in tempes- 
tuous times, reached a great age in full possession of 
all his faculties, and the dramatist Crebillon compos- 
ed his last dramatic piece at 94, while Michel Angelo 
was still composing his great canvases at 98, and 
Titian at 90 still painted with all the vigor of his earl- 
ier years. The Austrian General Melas was still in the 
saddle and active at 89, and would have probably won 
Marengo but for the inopportune arrival of Desaix. 
The Venetian Doge Henry Dandolo, born at the begin- 
ning of the eleventh century, who lost his eyesight when 
a young man while on an embassy to Constantinople, 
through the treachery of the Greek Emperor Manuel, 
was nevertheless subsequently raised to the highest 
office in the republic, managed successfully to conduct 
various wars, and at the advanced age of 83, in alliance 
with the French, besieged and captured Constanti- 
nople. Fontenelle was as gay-spirited at 98 as in his 
fortieth year, and the philosopher Newton worked 
away a,t his tasks at the age of 83 with 
the same ardor that animated his 
physical prime. Cornaro was as happy 
at 90 as at 50, and in far better health 
at the age of 95 than he had enjoyed 
at 30. These cases all tend to show 
the value and benefits to be derived 
from an actively cultivated brain in 
making a long life one of comfort and 
of usefulness to its owner. The brain 
and spirits need never grow old, even 
if our bodies will insist on getting 
rickety and in falling by the wayside, 
but an abstemious life will even drag 
that old body along to centenarian 
limits in a tolerable state of preserva- 
tion and usefulness. The foregoing 
list can be lengthened' out with an in- 
definite number of names, but it is 
sufficiently long to show what good 
spirits and an active brain will do to 
. lighten up the weight of old age. 
When we contemplate the Doge 
BOHLEN'S HOSE COUPLING. Dandolo at 83 animating his troops 

from the deck of his galley, and the 
brave old blind King of Bohemia falling in the thick- 
est of the fray at Crecy, it would seem as if there 
was no excuse for either physical, mental or moral 
decrepitude short of the age of fourscore and ten. — 
National Popular Review. 




AN IHPBOVED WINCH. 
The illustration represents a winch which may be 
placed and operated in any position, and especially de- 
signed for use on shipboard in hauling braces, halyards, 
etc., as it may be attached to the railing, bulwark or 
mast, or other convenient support. In the back plate 
is a central interior chamber, and on its front face are 
top and bottom horizontal arms in whose outer ends 
are bolt cavities, the outer ends of the bolts being 
bent to form hook arms. The d ru m or barrel is toothed 
centrally on its inner surface, and around the central 
shaft, jonrnaled in the back plate, are four stationary 
shafts, screwed or otherwise firmly secured at their 
rear ends in the back plate. On these shafts are col- 
lars at the rear side of the teeth on the 
central inner surface of the drum, and on 
the collars rests a rear guide plate having 
openings to receive all the shafts, as shown 
in Fig. 2, there being a similar front guide 
plate, and adjustable sleeves being fitted 
to all the shafts to engage the outer face 
of the forward guide plate. The central 
shaft has a pinion adapted to engage pinions 
loosely mounted on the stationary shafts, 
the latter pinions engaging the teeth on the 
inner face of the drum, to impart a rotary 
motion thereto. The improvement has 
been patented by Harry Ekrem, of San 
Pedro, Cal. The guide plates, with the col- 
lars and sleeves, prevent end movement of 
the shafts, and the front plate is held in 
position by top and bottom yokes or links, 
the plate being readily removable by turn- 
ing the hook ends of the bolts. The central 
shaft is prevented from unwinding by a 
ratchet wheel engaged by a gravity pawl in 
the chamber in the back plate, as indicated 
by the dotted lines. This winch may be 
readily taken apart and put together, and 



is designed to enable one man to develop great power 
in pulling on a rope, chain or cable. 



AN IMPROVED BAG TIE. 

The illustration represents a tie especially adapted 
for use in connection with paper bags, and consisting 
of two straps, each designed to be secured to the bag, 
one of the straps carrying a peculiarly constructed 
buckle with which the other strap locks. A patent 
has been granted for this improvement to Walter P. 
Scofield, of Cedar. Key, Fla. One of the straps has 
an opening in its enlarged free end, where a buckle is 









SCOFIELD'S BAG TIE. 

attached having two transverse openings, as shown in 
the small views, the buckle being preferably secured 
by gluing where the device is used on paper bags. 
Projecting into one of the transverse openings of the 
buckle is a tongue adapted to engage one of several 
slots in the other strap, thus locking the bag, as shown 
in full lines in the large view, the dotted lines indicat- 
ing the position of the straps before they are locked 
together to tie the bag. 



Speed of Atlantic Passenger Ships. 

Following is a list of the principal Atlantic passen- 
ger ships, with their best average time on voyages 
during 1895 : 



Best average 
time in knots. 



Name of 
steamer. 

Lucania. 22 01 

Campania. 21-82 

Teutonic 20-35 

Majestic 80-41 

Etruria 19-67 

Umbria 19-56 

Germanic 16-94 

Servia 1680 

Anrania 17-00 

Britannic 16-00 

Puerst Bismarck 30-14 

New York 2026 

Normannia : 2023 



Best average 
time in knote. 



Name of 
steamer. 

St. Paul 19-45 

St. Louis 19-56 

Columbia 19"18 

Paris 19-87 

Augusta Victoria 18-40 

Havel. 18-78 

Lata 18-36 

Spree. 18-65 

AUer. 17-74 

Trave 17-46 

Ems 17-01 

Saale 1746 

Pulda 16-66 

— Marine Review. 



Not a Bad Idea. 

A gentleman once asked a lawyer what he would do 
provided he had loaned a man $500, and the man had 
left the country without sending any acknowledg- 
ment. 

" Why, that's simple: just write him to send an ac- 
knowledgment for the $5,000 you lent him, and he 
will doubtless reply stating it was only $500. That 
will suffice for a receipt and you can proceed against 
him if necessary." 




EKBEM'S WINCH. 
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Science Notes. 

The Franklin Institute proposes to award the John 
Scott legacy medal and premium to the following 
parties for meritorious discoveries and inventions : To 
Lieut. George 0. Squier and Albert C. Crehore, for 
their polarizing photo-chronograph ; Joseph Richards, 
for his solder for aluminum ; A. L. Johnston, for his 
bonding joint for electric railways. 

MM. D'Arsonval and Charlan have proved by expe- 
riments that currents of high frequency attenuate the 
bacterial toxines. Toxines thus attenuated increase 
the resistance to infection of animals into which they 
have been injected. 

Sir W. M. Conway proposes to take a party to Spitz- 
bergen, in the summer of 1896, for the purpose of 
exploring the interior. He expects to be accompanied 
by several scientific experts, so that the journey pro- 
mises to be very important from a scientific point of 
view. The island is penetrated with fjords and no 
part is very far from the sea. The explorers will there- 
fore cross from fjord to fjord. 

Prof. Alexander Agassiz has determined to under- 
take an expedition, the object of which is to investi- 
gate the many subjects connected with the great 
barrier reef of Australia. He will be accompanied by 
a trained staff of artists and assistants, and Mr. W. 
Ward, an experienced collector, will also go with him. 
The New England Association of Opticians are rais- 
ing funds to build a memorial to be erected to Robert 
B. Tolles, who lies buried at Mount Auburn, Cam- 
bridge, Mass. In their opinion, a man so honored as 
an optician deserves some remembrance. 

M. Henri Moissan has produced carbide of uranium, 
and says that when formed with excess of carbon in 
the electric furnace the carbide is a definite and crys- 
tallized one, corresponding to the formula U 3 Cs (TJ= 
340). Cold water decomposes it, a third of the carbon 
being given off in the form of a mixture of gaseous 
hydrocarbons, of which three-quarters are methane 
and very little acetylene. Hydrogen is also present. 
The remainder of the carbon produces a mixture of 
liquid and solid carbides. It looks as though this 
reaction might prove a typical one for the carbides of 
several elements, says the Electrical Engineer. 

Investigations made by Dr. Carl Miiller, and reported 
in Himmel und Erde, show that lightning prefers to 
strike certain kinds of trees. Under the direction of 
the Lippe-Detmold Department of Forestry, statistics 
were gathered showing that in eleven years lightning 
struck fifty-six oaks, three or four pines, twenty firs, 
but not a single beech tree, although seven-tenths 
of the trees were beech. It would seem, then, that 
one is safer in a storm under a beech tree than under 
any other kind. 

The serum for snake bite sent from the Pasteur 
laboratory to the government bacteriologist at Agra 
has been used with success in the case of a native 
bitten by a cobra. A number of sheep that were bit- 
ten have been treated and saved. The report of the 
Pasteur Institute at Paris for last year shows that 
the number of persons treated were some 1,532, of 
whom only 5 died. Of these patients, 1,263 came from 
France and 93 from England and India. 

The United States consul at Warsaw, Poland, re- 
ports that a second hygienic exposition, similar to the 
first, held in 1887, will take place at Warsaw. The date 
of the opening of the exposition will be May 15. It 
will continue for one month. The following list of the 
nine committees now at work will give an idea of the 
scope of the exposition : (1) physico-chemical ; (2) para- 
sital ; (3) architectural ; (4) pedagogical ; (5) on hygi- 
ene of industry ; (6) on hospitals ; (7) pharmaceutical ; 
(8) statistical ; (9) public hygiene. Each of the above 
committees is composed of at least three members, 
selected from among the doctors of medicine, profes- 
sors, engineers, and other specialists, all under the 
presidency of the general committee. 

Prof. Roentgen, of Wurzburg, has been created a 
baron by Prince Ludwig of Bavaria, in recognition of 
his services to science in the discovery of the new 
radiation. 

Perhaps there is nothing that so clearly explains 
the intense ignorance of the Turks as the fact that 
the censors of Turkey prohibit the importation of all 
educational books, this state of affairs being brought 
about by the discovery in one book of the formula 
HaO, which the wise men of the court interpreted to 
mean: "Hamid II is naught — a cipher — a nobody.— 
Digest of Physical Tests. 

A Berlin physician has devised what seems to be a 
rather novel method of imitating mother's milk, says 
the Medical Record. Cow's milk is fermented by 
means of rennet, and the whey thus obtained is care- 
fully sterilized and then enriched, as required by. dif- 
ferent individuals, by the addition of cream. 

A memorial tablet of bronze, to the late Prof. George 
H. Williams, will be placed in the Williams memorial 
room of the geological laboratory of the Johns Hop- 
kins University. This room contains the collections 
made by Prof. Williams. 

At a recent meeting of the Physical Society, Sir 
David Salomons showed some very interesting experi- 
ments with incandescent lamps. A large electro-mag- 



net was excited by means of a continuous current 
while an alternating current was passed through an 
incandescent lamp. On bringing the lamp near the 
magnet the filament was set in vibration, which was 
sufficient to break it. The number and position of 
the nodes formed in the vibrating filament are found 
to be independent of the natural period of the fila- 
ment, but depend on the frequency of the alternating 
current. 

There are now six sanitariums in Germany at which 
consumptives are treated by constant exposure to cold 
air at a low temperature. Currents of cold air are 
allowed to pass through the bedrooms at night, and 
during the day as much of the time as possible is 
passed in the open air. It is said that the pure, cold 
air quiets the cough, lowers the temperature, arrests 
night sweats, improves the appetite, and modifies or 
arrests the disease. 

Mr. Edwin Wheeler, a naturalist of Clifton, Bristol, 
has just presented to the Natural History Museum the 
results of the labor of years, in the shape of 2,449 water 
color drawings from nature, and species of fungi to be 
found in Great Britain. The drawings make twelve 
bulky volumes. 

•»««>■«. 

A SERVICEABLE PLATFOBH. 
The illustration represents a simple construction 
adapted to conveniently support a person when paint- 
ing or washing windows, and similar occupations, and 
which may also be employed in constructing scaffolds 
and other supports inside and outside of a building. It 
has' been patented by F. H. Reeder and A. R. Saxton, of 
665 Union Street, West Philadelphia, Pa. On the under 
side of the outer end of the platform is pivoted a brace 
connected with a yoke adapted to abut against the 
wall of the building, and on the inner end of the plat- 
form is adjustably held a key adapted to engage the 




BEEDEB AND SAXTON'S PLATFOBH. 

inside of the wall in a room, the inner vertical portions 
of the key being covered with leather or other soft 
material to prevent injury to the walls or woodwork. 
The key has a U-shaped middle portion adapted to rest 
on top of the platform, and its sides abut against pins 
projecting from the sides of the platform, the outer 
ends of the pins being secured to a bail which embraces 
the inner end of the platform. The key locks the 
platform in place, so that it will readily support a 
person on its extended portion. 



The Electrical Resistance of Bismuth, 
Continuing their researches on the electrical proper- 
ties of the metals at very low temperatures. Profs. 
Dewar and Fleming have recently investigated those 
of bismuth, and in the Philosophical Magazine, 1895 
(5), 40, 303-311, they publish an interesting paper on 
the electrical resistance of this metal. The substance 
of the paper is as follows : The resistance was deter- 
mined in the case of three samples of bismuth : (1) 
commercial pure bismuth (A) ; (2 and 3) pure samples 
specially prepared (B and G), the temperature varying 
from 95° to 235° (platinum degrees). In each case the 
specific resistance at first diminishes, a minimum being 
reached at 50° pt. (B), —83° pt. (C), and 0° (A) ; after 
this the resistance increased, the temperature coeffi- 
cient being negative. In the case of the commercial 
bismuth (A), a maximum was reached at about — 200° 
pt., after which the temperature coefficient was again 
positive ; but in the two pure samples no such maxi- 
mum occurred, neither was there any indication that 
a maximum would be reached. It is noticeable that 
the change in the temperature coefficient of the pure 
bismuth (especially C) occurs at about the same tem- 
perature as that of the discontinuity in the thermo- 
electric power. It is also found that the effect of a 
magnetic field on the resistance of the metal is very 
much increased by reduction of temperature, an in- 
crease of 5 per cent due to a magnetic field reaching 
25 per cent at the temperature of liquid air. 



Cycling Notes. 

The Brooklyn Bridge is now free to wheelmen, the 
toll of one cent having been abolished. 

Count Leo Tolstoi, the Russian novelist, now rides 
the wheel, much to the astonishment of the peasants 
on his estate. 

Silk for tires has been produced by a French tire 
maker. The silk is used instead of cotton fabric in the 
special racing tire. 

One of the newest uses to which thebicyclehas been 
put is its introduction as an aid to the life savers in 
patroling the beach. 

It is said that all machines used in the French army 
are to be equipped with electric lights capable of be- 
ing turned on or off at will. 

The Patent Office statistics show, says the American 
Wheelman, that 2,388 styles of velocipedes have been 
patented in the last twenty-five years. 

A company producing only one form of one part of a 
bicycle (the jointless rim) covers two acres of ground 
with its works at Birmingham, England. 

It is said that last year barely five hundred tan- 
dems were ridden in the United States, but this year 
the call for the two seated wheel has been unprece- 
dented. 

The bicycle is proving of great use to the medical 
profession. In many cases the sick can be thankful 
that the doctor has a bicycle, and can thus be at the 
bedside in less time than that required for harnessing 
a horse. 

An English trades union has refused to work with 
men who ride to their work on bicycles, on the ground 
that they have an unfair advantage iu being able to 
work longer at the shop and yet get home at the same 
time as those who walk. 

It is said that there are in and around New York 
City 150 cycling clubs, with a combined membership of 
80,000. The annual dues amount to about $1,900,000 
and the total number of miles ridden by tbees members 
is about 35,000,000 each year. 

Cycle racing was one of the most interesting of 
the sports of the Olympian games in Athens. There 
are now six cycling organizations in Greece ; five of 
them are in Athens, where there are about 400 riders. 
Therearesaid to be 1,500 in the entire country. Prince 
George is an enthusiastic wheelman and is president 
of one of the clubs. The Grecian women have also 
taken to cycling, and nearly 100 of the Athenians now 
ride wheels. 

A French bicycle maker is using roller bearings in 
his machines, the rollers taking the place of the balls 
and being prevented from touching each other by a 
cage which revolves with them. It is said that in ball 
bearings there is considerable friction between the 
balls themselves, as the points of contact between 
them are necessarily revolving in opposite directions, 
and that so completely is friction overcome in .the rol- 
ler bearing that no oil need be used. Similar contriv- 
ances have been used before and have been very 
generally abandoned. 

In some of the railroads in France a simple contriv- 
ance is used to store the wheels in the baggage com- 
partments ; it consists of a pair of tongs which grips 
on strips of the roof of the car. To these tongs are 
attached a leather covered hook by means of chains. 
The frame of the bicycle rests in this hook ; the bicycle 
is also caught to the side of the car. This plan re- 
moves the wheel from the floor space of the car, so that 
it does not interfere with any other class of baggage. 
Some of the Western roads of the United States have 
already provided bicycle racks. 

A large part of the bicycles which are transported by 
railroads are carried by local trains, in. which passen- 
gers consist almost wholly of suburban residents who 
do not take with them any form of personal baggage, 
aside from bicycles ; so it is not believed that the bill 
compelling bicycles to be carried the same as baggage, 
which will probably become a law in New York State, 
will work much hardship to the railroads. A rail- 
road in the South charges for the transportation of 
wheels, and the wheelmen, many of whom were large 
shippers of freight, retaliated, so that it is said that 
the profits of the road were very much reduced by this 
action. 

The manufacture of the modern bicycle presents 
some delicate problems in mechanical engineering, 
caused by what engineers call the "factor of safety," 
which is lower in the bicycle than in almost any other 
mechanical product. In high pressure guns the factor 
is even as great as twenty, which means that the guns 
are made twenty times as strong as is theoretically 
necessary for the strain they must bear. In boilers it 
is about six. in bridges usually five, and in almost 
every construction of machines it is at least four. 
These wide margins of extra strength are considered 
necessary as an offset to the defects in construction 
and material and errors in theoretical computations. 
Riders of wheels insist on lightness, and in the con- 
struction of the bicycle the factor of safety is reduced 
to a very small margin, being as low in some instances 
as 1-25. In view of this fact it is easy to understand 
why makers of high grade machines maintain such a 
rigid system of inspection in their works. 



© 1 896 SCIENTIFIC AMERICAN, INC. 



April 18, 1896.] 



Sftitntitic ^mriau. 



247 



Electricity on Trunk Railroads. 

BT WILLIAM BAXTER, JB. 

When it became a demonstrated fact that electricity 
had achieved a complete success in the street railway 
field, the majority of electrical engineers claimed, or 
at least believed, that it would soon follow up its vic- 
tory bj* an iuvasion of the trunk railways, and drive 
the locomotive off the tracks as effectually as it has 
driven off the horse cars. The main point on which 
they based their hopes for success was the supposed 
difference in coal consumption between compound and 
triple expansion condensing engines and the locomo- 
tive. They assumed that the latter burned from eight 
to ten pounds of coal per horse power hour, while the 
former could be depended upon to reduce the amount 
to something like one and a half pounds. It was soon 
shown by railroad experts, however, that high speed 
passenger engines are not so inefficient as the electri- 
cal engineers had assumed, and that on actual tests 
they could show results within four pounds per horse 
power hour. The difference between this figure and 
the best results obtained with triple expansion engines 
was not enough to show any great advantage in favor 
of electricity, after making the necessary deductions for 
the several losses in the transformation of energy and 
its conveyance to the moving trains upon the track. 

These facts discouraged electrical engineers for the 
time being, but further investigation showed that, al- 
though the performance of locomotives on a test was 
highly efficient, the actual everyday results, as shown 
by the reports of a large number of roads, were con- 
siderably below these figures, and not very far from 
what they had been ordinarily supposed to be. Fur- 
ther investigation, on the other hand, shows that the 
average cost of fuel consumed by railroads amounts to 
about ten per cent of the total operating expenses; 
therefore, a saving of even half the coal would not 
be sufficient to justify the expenditure that would be 
necessary to equip a road electrically. 

It would not be doing justice to electricity, however, 
to assume that the only way in which it could reduce 
the operating expenses of a road would be by effecting 
a saving in coal, for such is clearly not the case. A 
little reflection will show that, if consumption of coal 
and water along the track is stopped, the wages of all 
men employed in preparing them for use can be saved, 
and also the cost of repairs to water tanks, coal 
bunkers, etc. It is also evident that the cost of keep- 
ing locomotives in repair is greater than the amount 
that would be expended on motors doing the same 
work. The boiler and tender have no counterpart in 
the electric motor, therefore all the money expended in 
keeping these parts of a locomotive in repair would 
have to be checked off in estimating the difference be- 
tween the cost of maintenance of electric motors and 
locomotives. 

The smoothness of motion of the motor ought to ma- 
terially reduce the wear and tear of the rolling stock 
as well as the roadway, and if the operation of trolley 
roads is anything to go by, the mileage of electric loco- 
motives should be greater than that now covered by 
steam. Without going any further into details, it may 
be said that a careful analysis of the operating ex- 
penses of steam railroads will show a number of items 
that could in all probability be reduced by the 
adoption of electricity, and some that could be en- 
tirely eliminated. But, on the other hand, there would 
be other changes introduced, that would reduce to a 
considerable extent the apparent saving, so that it is 
far from certain that the net gain would be sufficient 
to pay the interest on the outlay that would be re- 
quired to install an electric plant, although it might be 
enough to justify the adoption of the system for new 
roads. 

Several branches of steam roads have been equipped 
electrically and their operation has been so successful as 
to lead to the belief that in this direction electricity 
will obtain a foothold ; but most if not all of these 
branches run light cars, about half way between full 
size steam cars and trolley cars. Therefore, the results 
obtained on these branches are not a true indication 
of what could be done on the trunk lines, with full 
sized equipment. 

The only electric installation where full size railroad 
cars are bandied is that of the belt line tunnel in Balti- 
more. There the regular passenger and freight trains 
of the Baltimore and Ohio road are drawn through 
the tunnel by electric locomotives, and it has been 
demonstrated on several occasions that these motors 
are capable of doing the heaviest work that has ever 
been undertaken by steam. 

Electrical engineers look upon the operation of this 
plant as a great triumph for electricity ; but the 
friends of the locomotive take a diametrically opposite 
view. The former claim that this installation proves 
conclusively that electricity can handle with perfect 
success the heaviest kind of traffic, and that all 
doubts as to the possibility of transmitting a large 
amount of energy to a moving train by means of the 
trolley have been dispelled. The friends of the loco- 
motive concede all this, but claim that the results 
have been obtained at a cost that is far in excess of 
what it would be with steam, and that, although the 



experiment has been demonstrated to be an engineer- 
ing success, it is a financial failure. But it is doubt- 
ful whether this is a wise view to take of the case. It 
must be remembered that this is the first attempt that 
has been made to use electricity in railroad work on 
such a large scale, and, furthermore, that it was under- 
taken by the strongest corporation engaged in the 
electrical industry. They, no doubt, believed that 
the all-important thing was to achieve a complete suc- 
cess in the operation of the plant ; and their engineers 
were, in all probability, instructed to bend all their 
efforts in that direction without regard to cost. If an 
undertaking succeeds, its costliness may be explained 
away by a plausible argument, but, if it fails, no 
amount of explanation can wipe out the fact that it 
did not succeed. The managers of the corporation 
that installed the Baltimore plant are noted for their 
sagacity, and are as likely to realize these facts as any 
one. Therefore, it is safe to assume not only that the 
work could be duplicated at a very great reduction in 
cost, but also that as good results could be obtained 
with far less elaborate apparatus if a similar work 
were undertaken again. As to the cost of operation, 
it must also be remembered that the power station is 
of sufficient capacity to do four or five times the work 
now being done, and this without any material in- 
crease in expenses ; so that if the plant were run to its 
full capacity, the operating expenses per train mile 
would be considerably reduced, and might be lower 
than they are with steam under the same conditions. 
As the matter now stands, it is fully demonstrated 
that electric motors are capable of handling the heavi- 
est kind of railroad traffic. If the future should show 
that they can do the work at a cost sufficiently below 
that of steam to render the saving in operating ex- 
penses ten or fifteen per cent, the prospects of the loco- 
motive, at least on new roads, will be anything but 
bright. 



Natural History Notes. 

Walrus Whiskers. — A peculiar but profitable in- 
dustry among the natives of Alaska is the preparation 
and sale of walrus whiskers for toothpicks. Nature 
has armed the animal with whiskers that extend 
three or four inches out from its snout, and the ap- 
parent use of which is to enable it to detect the 
presence of an iceberg before actual contact has taken 
place. These whiskers are quite stiff, and this quality 
increases with age. After a walrus has been killed, 
the natives, with the aid of rude pincers, proceed to 
pull out each separate hair. After a thorough drying, 
these hairs are arranged in neat packages and exported 
to China, where they are considered a necessary ap- 
purtenance of a Chinaman of the upper class. 

Habits of the Shad. — Of the sea life of the anadro- 
mous fishes, that is,' those that come from the sea and 
ascend rivers to spawn, and afterward return to the 
sea again, but little is practically known. The shad, 
sturgeon and salmon are examples of such fishes. 

The shad that seek the Hudson, for example, come 
in from the ocean in the spring and pass up the river 
to their spawning grounds. They take no food in 
fresh water, and, owing to this fact, and to the ex- 
haustion due to spawning, many of them die. Those 
that escape the nets of the fishermen and survive the 
exhaustion of nature return to sea again late in the 
summer or early in the fall. A few remain here 
through the winter, but it is comparatively very few 
that do so. What becomes of the shad after they go 
out to sea, nobody knows. They have never been met 
with in any great body at sea. The congregate in 
schools, and do this from almost the beginning of 
their existence ; and they are supposed to remain in 
schools after they go to sea. But where they go, or 
whether they remain, each river family or school by 
itself, perhaps in deep water in the ocean not very far 
from the river whence it came, or whether the several 
schools meet in one vast school covering a wide terri- 
tory, no one can tell. 

As regards salmon, it seems certain that some of 
these, at least, spend their sea life not far away from 
their rivers, for salmon have been caught at sea in 
northern waters off the New England coast on hooks 
baited for cod, haddock and halibut. 

A Shepherd Bird.— The natives of Venezuela and 
adjoining countries on the north side of the Amazon 
often avail themselves of the services of a native crane 
to care for their poultry, and also, in the place of collies 
or shepherd dogs, to herd their domestic animals. 
This remarkable bird, which the Indians call "yaka- 
mik," and naturalists, Psophia crepitans, is found in 
a wild state in the great forests that lie between the 
northern coasts of South America and the Amazon 
River, particularly in Venezuela and British Guiana. 
The birds never leave the forest unless captured. 
They travel in flocks of from 100 to 200. Their usual 
gait is a slow and stately march, but they enliven 
themselves from time to time by leaping into the air, 
executing eccentric and fantastic waltzes, and striking 
the most absurd and preposterous attitudes. When 
alarmed, they utter a peculiar cry that has obtained 
for them the name of "trumpeters." 

These birds are very easily tamed, and prove valua- 



ble servants to the natives, who domesticate them, and 
as they are courageous and will protect animals in- 
trusted to their care at every risk to themselves, even 
dogs are obliged to yield to their authority. They may 
be trusted with the care of a flock of sheep or domes- 
tic fowls, and every morning will drive the ducks and 
chickens to their feeding place, and, carefully collect- 
ing any stragglers, bring them safely home at night. 
A yakamik soon learns to know and obey the voice 
of its master, will follow him wherever he goes, if per- 
mitted, and appears delighted at receiving his caresses. 
It repines at his absence and welcomes his return, and 
is extremely jealous of any rival. Should any cat or 
dog approach, it flies at it with the utmost fury, and, 
attacking it with wings and beak, drives it away. One 
quality that makes the bird valuable is its homing 
sense, which is perfect. However far it may wander 
with the flocks or herds that it guards, it never fails to 
find its way home at night with the animals intrusted 
to its care. 

It is strange that several species of South American 
birds of different genera should share with the 
yakamik its instinct of guarding and taking care of 
domestic animals. One of these is the crested screamer 
(Dicholophus cristatus), and another the horned 
cbauna (Chauna chavaria), which is often domesti- 
cated as a poultry keeper by the natives. 

The Age of Trees. — The age of trees, provided these 
reach exceptional dimensions, is a subject upon which 
fancj* delights to exercise itself, and there is no traveler, 
says the Revue Scientifique, to whom innkeepers, 
guides and stage coach guards have not narrated extra- 
ordinary things about the age of trees that were a little 
out of the common as regards size. From this point 
of view it is of interest to call attention to the conclu- 
sions of Mr. Gericke, a German forester, who asserts 
that the oldest trees in Germany, of which the age hits 
been ascertained with certainty, are not more than 500 
or 570 years old. It is the conifers that appear to reach 
the most advanced age. Among the group of trees 
with deciduous leaves, the oak appears to attain the 
greatest longevity. Mr. Gericke mentions one at 
Aschaffenburg 410 years of age. We know to a cer- 
tainty of beeches 245 years old, of birches of from 160 
to 200 years, of poplars of 220 years, of ashes of 170 
years, of elms of 130 years, and of alders of 145 years._ 
We are here far from the 500, 1,000, and 1,500 years that 
legend often attributes to trees; but it must not be 
concluded that trees of 1,500 years cannot exist. What 
cannot exist is the authentic proof of their age as long 
as they remain standing ; and the estimation of their 
age by counting their annual rings after they are felled 
leaves the door open to serious errors. 



Nervousness of Motormen. 

The following statement of the nervous condition of 
men who are employed to operate some of the modern 
systems of transportation in the cities will be read 
with interest by all medical men : 

Neurologists are watching with a considerable degree 
of interest a new expression of a nervous malady which 
has made itself manifest since the introduction of the 
Broadway cable cars and the Brooklyn trolley system. 
With the exception of Chicago, there are no other 
cities possessing anything like the street traffic of New 
York and where these methods of transportation are 
in operation. A nervous condition, not at all like the 
usual nervousness that is excited by great noise, eon- 
fusion, orsudden danger, has developed itself in several 
gripmen employed on the Broadway road, and among 
the motormen employed on the Brooklyn trolley lines. 

The constant lookout for collisions in the congested 
district below Canal Street, in Broadway, keeps the 
gripmanin a state of extreme nervous tension from the 
time he goes on his car until he goes off. Besides keeping 
an eye open for visible trouble, his mind is fixed on 
possibilities that are under his feet. He does not know 
just when there is to be a pooling of interests between 
the grip and a broken strand in the cable, which will 
whisk him along the street, crashing into trucks, 
smashing wagons, frightening pedestrians and exas- 
perating policemen. Thiscontinuousstrainresults, first, 
in sleeplessness, then in a falling off in appetite and 
extreme irritability; after this a tremor in the facial 
muscles. At the expiration of a week, says the Medical 
Examiner, these symptoms disappear, and may not re- 
turn for ten days, but thereafter the intervals are regu- 
lar and are about one week apart — seven days in a state 
of nervous terror and seven days in a normal, appar- 
ently healthy condition. These exhibitions apply 
only to men of nervous, nervo-sanguine, and bilious 
temperaments. While present in other temperaments, 
they are not pronounced. 



During the late war Japanese surgeons are said to 
have employed, as a dressing for wounds, the ash of 
rice straw. This was freely applied after the wound 
had been cleansed, and sublimate gauze or linen was 
then superposed and held in position. The ash is said 
to act as a perfect antiseptic, its properties in that 
respect being attributed to the presence of potassium 
carbonate, and it is certainly the cheapest dressing on 
record. — Pharm. Jour, 
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THE AMEEICAN GAS MACHINE. 

Low priced gas means economical lighting, beating 
and power, and an isolated gas plant insures inde- 
pendence and convenience, and in many cases it af- 
fords the luxury of a good gas light where otherwise 
only kerosene lamps or something worse would be pos- 
sible. 

We give herewith engravings of a simple automatic 
gas machine made by the New England Gas Machine 
Company for manufacturing gas for lighting and fuel 
purposes and for power, on either a large or small 
scale. This machine consists of the pump, the aero- 
meter, the carbureter and the oil tank. The auto- 
matic hydraulic air pump is formed of two cylindri- 
cal galvanized iron vessels, one being made smaller 
than the other, in which it is inverted, forming a ves- 
sel similar to a small gasometer. The lower vessel is 
furnished with a water seal which permits the upper 



ter, and it serves to give an even, steady pressure to 
the air, sufficient to force it through the carbureter 
and delivery pipes. The flow of water to the motor 
cylinder is governed by the amount of air in the aero- 
meter. When the aerometer is full, it shuts off the 
water supply, and the upper part of the aerometer, in 
descending, automatically turns the water on when it 
reaches a certain point in its descent. 

From the aerometer the air passes under an even 
pressure directly to the carbureter, where it becomes 
thoroughly saturated with the vapor of gasoline. The 
gasoline is allowed to flow into the carbureter until 
there is a sufficient depth of liquid to raise a small float 
which operates a valve similar to a ball cock, and this 
valve maintains an even depth of gasoline in the car- 
bureter. The carbureter is divided into a series of nar- 
row compartments by metal partitions running paral- 
lel, the compartments opening into each other on alter- 



quality of gas. From the carbureter the gas passes 
through pipes of the same size and in the same man- 
ner as ordinary city gas and is used in the same 
way. 

The accompanying illustrations show the gas-pro- 
ducing plant and give an idea of the adaptability of 
this gas to mechanical as well as to domestic purposes. 
The flame produced by gasoline gas is superior in heat- 
ing qualities to the flame of ordinary gas. It is much 
used by manufacturers of bicycles, jewelry, tools, ma- 
chines for brazing, soldering, enameling, tempering, 
welding, moulding, forging, and a great variety of 
purposes. For domestic uses it makes an economical 
and safe fuel for* both heating and cooking. It is 
claimed for the gas made by this machine that it has 
double the candle power of ordinary gas. 

The American gas machine is manufactured by the 
New England Gas Machine Compan3', at Attleboro, 




1. Brazing bicycle frames. 2. Making jewelry. 8. The gas stove at home. 4. The automatic gasoline valve. 5. The complete gas apparatus. 

GAS MACHINE FOR INDUSTRIAL AND DOMESTIC USES. 



one to rise and fall while maintaining an air tight 
joint. A motor cylinder is attached to the bottom of 
the lower vessel and is provided with pistons attached 
to the upper or movable vessel, and water under a 
pressure of 30 pounds or more to the square inch is in- 
troduced into the motor cylinder under the piston, 
causing the piston to rise and lift the movable upper 
vessel. This draws air in through the check valve at 
the bottom of the stationary vessel, and when the 
piston reaches the upper end of the motor cylinder, 
an automatic trip works the valve which cuts off the 
water supply, and weights placed on the top of the 
movable vessel force it do wn. The air contained by the 
vessel is forced through the connecting pipe to the 
aerometer in which the air is stored, and as soon as the 
upper vessel in the pump reaches the lower end of its 
excursion, the automatic trip turns the water on again 
and the upper vessel of the pump ascends, thus draw- 
ing in another supply of air, and this operation con 
tinues automatically as long as gas is being used. 
The aerometer is constructed like a small gasome- 



nate ends, thus forming a long tortuous passage for the 
air. These compartments contain absorbent material 
which rests on the gasoline at the bottom and draws it 
up to a height of four or five inches, so that the air in 
passing through the absorbent material takes up the 
vapor of the hydrocarbon and becomes thoroughly car- 
bureted. It then passes through a mixing chamber 
where the minute particles or molecules of hydrocarbon 
are intimately mixed with the air. Any surplus of 
gasoline passes back into the carbureter. The car- 
bureter is inclosed in a tank of heavy cold rolled cop- 
per, and sealed gas tight and covered with a casing of 
wood, which is incased in a heavy galvanized iron cas- 
ing, which is made gas tight. 

The oil tank is a reservoir from which the gasoline is 
supplied to the carbureter. It is usually buried in the 
ground outside the foundation wall of the building 
containing the gas plant. The gasoline is preferably 
taken from the bottom of the tank, thus insuring uni- 
formity in quality of the gasoline and avoiding any 
waste or residuum, at the same time insuring an even 



Mass., with offices at No. 42 Oliver Street, in Boston, 
and at Attleboro. 



Niagara Power. 
Power from the dynamos of the Niagara Power 
Company will be transmitted to New York over 462 
miles of wire, on May 5. The Western Union Com- 
pany will furnish one of their largest cables to trans- 
mit the current. The current will not be heavy, but 
will demonstrate, it is thought, that by Tesla's new 
system the current can be conveyed long distances. 
It is expected that Governor Morton will turn on the 
current from Niagara at the opening of the National 
Electrical Exposition on May 5. 



The recent discovery of argon in atmospheric air 
by Lord Rayleigh and Prof. Ramsay has aroused such 
general interest that a volume containing an account 
of the methods of extracting the new gas from air and 
of its property, has been written by Prof. Ramsay. 
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MAGNETOGEAPHS MADE BY EADIATIONS FBOM THE 
POLES OE A MAGNET. 

BY PROF. JOHN 8. MoKAT. 

If a paramagnetic substance be placed upon the 
sensitive film of an ordinary photographic plate and 
the poles of a magnet, either a permanent or an elec- 
tromagnet, be brought near to the other side of the 
plate and left for a time, the plate, when developed, 
will show a clearly defined image of the object. Posi- 
tives made from such plates will give in shadow the 
outlines of auy object used as armature. Thus may 
be obtained clearly defined silhouettes of a key, a wire 
gage,, a pair of pliers, or any iron or steel implement 
used as armature. 

If the plate be placed with its sensitive side facing 
the poles of the magnet and a disk of iron nearly as 
large as the plate be placed on the opposite side in the 
position of armature, "shadowgraphs" of any non- 
magnetic or diamagnetic bodies placed on the other 
side, between the plate and the poles of the magnet, 
will be produced upon the plate. The shadow pictures 
produced by either of these methods are as clear and 
distinct as those produced by Roentgen rays. I have 
obtained dark shadows with a compound steel magnet 
weighing little more than a pound. If strong electro- 
magnets are used, the poles may be separated several 
inches from the plate. With an electromagnet capable 
of lifting a hundred pounds or more, I have made a 
" magnetograph " through a block of wood two inches 
in diameter. The object whose image is to be im- 
pressed upon the plate must be in contact with the 
sensitive film ; a thin sheet of mica or paper seems to 
prevent the action, or at least to decrease the effect 
more than the removing of the poles several inches. 
The best results seem to be secured by suspending the 
magnet in a vertical position, so that the plate and the 
keeper will be held up against the force of gravity, as 
shown in Fig. 1, but that arrangement is not essential 
to success. Iti experimenting with electromagnets the 
objects were placed on the plate, and the plate was 
wrapped in several folds of black paper in the dark 
room. The plate was thus very perfectly protected 
from light throughout the experiment. 

The image shown in Fig. 2 was produced with the 
apparatus arranged as shown in Fig. 1. 

In the case of an electromagnet, varying the current 
by means of a rheostat or frequently making and 
breaking the circuit seems to facilitate the formation 
of the images. The time of exposure does not seem to 
be a matter offgreat importance, although the plate 
is evidently darkened more and the contrast increased 
by a long exposure. I have, however, obtained as 
clear an image in five minutes as with the same mag- 
net after an exposure of ten hours. It would seem 
that the action is largely due to the approach or re- 
moval of the armature or to the change of current 
strength. I judge this to be true for the reason that 
the slightest change in the position of the object im- 
mediately after being placed in the field prod uces a 
double shadow of nearly equal intensity. In one case 
a key was used as an armature. In suspending the 
magnet in the dark 
closet the plate and 
key fe!l from the 
poles. They were 
immediately replac- 
ed in what was sup- 
posed to be the origi- 
nal position. When 
the plate was devel- 
oped ten hours later, 
it showed two im- 
ages of the key of 
nearly the same in- 
tensity, overlapping, 
with ends reversed. 
The experiments 
with permanent 
magnets were all 
made in the dark 
room and the plates 
were not covered. I 
used the Cramer 
Crown plates and 
eikonogen developer. 

The results of these 
experiments are giv- 
en with the hope that 
they may prove in- 
teresting and per- 
haps helpful to those 
who are trying to 
solve the great Ro- 
entgen conundrum. 
They seem to indi- 
cate that the ether 
in the field of a mag- 
net is in a state of 
permanent stress, 
perhaps due to ether 
vortices, and that 
any change in mag- 
netic force caused by 



motion of the armature or variation of current strength 
produces a change in the degree of stress, and thus 
originates ether waves capable of affecting the ordi- 
nary photographic plate. There does not seem to be any 
difference in the radiations from the two poles, since 
the plate is equally darkened on all sides except where 
protected by intervening objects. Conductors seem 
to be the most opaque to these magnetic radiations, 
possibly by converting the energy of the waves into 
eddy or Foucault currents. It is not clear why the 
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Fig. l.-ABBANGEMENT OF MAGNET AND PLATE 
FOB THE MAGNETOGEAPH. 

armature should protect the plate beneath it. One 
would naturally expect that there it would be affected 
the most. 

Perhaps the shadow pictures produced by long ex- 
posure to sunlight, and which some think to be a 
Roentgen effect, may be caused by magnetic waves 
from the sun. And may not the Roentgen rays them- 
selves be something analogous to these magnetic rays ? 
May not the Roentgen effects he due to the magnetic 
component of a Hertz wave 1 



gas must be selling cheap. Spelter is used that will 
melt a trifle below the fusing point of common brass, 
and, if it is not already granulated, it must be worked 
into fine powder with a file. A supply of borax is the 
next thing to look out for. Then if there is a gas jet 
handy an artificial blast can be sent through a burner 
of the Bunsen type and quite a heat is directed on a 
bed of charcoal, where the delicate work is supposed 
to be buried waiting for the brazing. The joint to 
be brazed is to be made as firm as possible by having 
a close fit well pressed together, so much so that it 
will stand the sharpest raps of the poker, for when the 
brazing materials first melt and are well absorbed in 
the joint it is a relief to realize what a rap will do 
toward working the solder through the joint and 
knocking off the waste material. The borax is first 
spread over the joint as the work is approaching a low 
red heat, and it soon swells up and turns into a snow- 
like froth, on account of the water of crystallization 
boiling out of it, settles down and flows over the joint 
like glass, ready to clean off the surface and prepare 
the way for the soft brass that is about ready to melt 
under this temperature. Then comes the green blaze 
that is always a sure index that the work of sweating 
the joint with brass is being performed. The zinc, to 
which is due the green blaze, when the brass flashes, 
is employed in the brazing material to reduce the melt- 
ing point of brass, and, when it volatilizes and gives 
off the fumes that produce the colored blazes it leaves 
the brass behind in a less fusible state. It stands the 
brazer in hand, then, to prepare all the work with the 
brass in position and to heat it so carefully that none of 
it will melt till the joint is well heated ail alike and 
every portion settles down at the same moment. 
Borax is a substance that is supposed to dissolve all 
the rust and every kind of earthy substances and 
make a clean surface, no matter how the work is 
brought together; but the surfaces that are found on 
both the inside and outside of steel pipes, as well as 
drop forgings, will need to be cleaned off by some 
other treatment, in which a file or scraper will be 
found useful. With sheet iron a joint can be brazed 
by using filings from soft cast iron in the same way as 
if it were brass, and a joint produced that will pass 
for welding. In all kinds of brazing the substance 
used for this purpose is inclined to etch the edges of 
the work and mar the surfaces wherever they have been 
exposed to the fused material, with the exception of 
silver. When used for a solder silver has such a 
liking for iron and steel that it will take hold 
without any of that biting action whatever, and 
when we come to see how economically it can be used 
for those purposes, it would seem to be the cheapest 
material in the end. 



A Few Kinks In Brazing. 

Brazing, says the Boston Journal of Commerce, is 
getting to be quite an art now that bicycle, mending 
is coming in from all directions, and the way some of 
these thin steel tubes for the framework are handled 
down by the furnace door of an establishment is 
enough to make one think that soft coal and water 
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A Simple Seismoscope. 

A simpJe instrument for recording the time of occur- 
rence of an earthquake is described by Prof. C. F. 
Marvin in the United States Monthly Weather Review. 
A heavy lead weight is suspended on a short steel link, 
to which it is pivoted by means of a sharp pointed 

screw, the point be- 
ing just above the 
center of gravity of 
the weight. A simi- 
lar pointed support 
is provided for the 
topof thelink, which 
hangs from a small 
projection in the 
frame of the instru- 
ment. The link is 
prolonged upward as 
a needle about six 
inches long, the top 
of which passes 
through a small hole 
in a plate connected 
with the frame. The 
plate is electrically 
insulated from the 
rest of the instru- 
ment. A movement 
of the ground is 
magnified by the end 
of the needle, and 
the contact of the 
needle with the sides 
of the hole in the 
plate can, by con- 
nection with suita- 
ble electrical appa- 
ratus, produce an au- 
tomatic record on a 
sheet of paper. The 
recording apparatus 
used with it is the 
so-called "weekly 
anemometer regis- 
ter," and the time of 
a disturbance can be 
read to less than 
half a minute. 
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A SIMPLE METHOD FOB THE MEASUREMENT OF 
ELECTBIC CUBBENT. 

BY ICHIBO GOTO. 

It may sometimes occur that the strength of an 
electric current is desired to be known when no meas- 
uring instrument is at hand. The following method 
which I have devised is very useful on such occasions, 
as nothing is required except a scale and a magnetic 
needle. 

A small magnetic needle is suspended from a silk 
fiber and held vertically over a horizontal wire, say 
three feet long, a few centimeters under the center of 
the needle, the wire having a direction perpendicular 
to the magnetic meridian (Fig. 1). The current which 
it is desired to measure is then passed through the 
horizontal wire and in such a direction that its 
magnetic force on the needle is opposite to that 
of the earth's field. 

By adjusting the height of the needle, a position 
can readily be found where the magnetic forces 
due to the earth and the current neutralize each 
other, at which point the needle acts as if it had 
lost its magnetism. Measuring this height of the 
needle above the wire gives the data required for sub- 
stitution in the following formula : 

Let d equal the height of the needle in cm., I the 
current strength in C. G. S. units, and H the horizon- 
tal intensity of the earth's magnetic field, also ex- 
pressed in C. G. S. units. Then, since the strength of 
the field due to the current in the wire is expressed 

21 
by — , evidently in the neutral position, 
d 

21 (IH 

H = — , or I ; 

d 2 

in C. G. S. units, the current, C, in am- 
10 dH 

= = 5 d H. 

2 
In Tokio H is very nearly 0'3, so for that place the 
formula becomes C = 1*5 d. 

By this method I measured several currents which 
in another room were simultaneously measured with a 
Kelvin ampere balance as accurately as possible. The 
two results being compared, I found, much to my sur- 
prise, that there was a difference of only from 2 to 5 
per cent between them. 

For large currents the wire should be so arranged as 
to diminish the magnetic force on the needle due to 
the current, and Fig. 2 shows an arrangement for such 
a case. Similarly, for small currents the arrangement 
should be such as to increase the magnetic effect, as 
sketched in Fig. 3. 

In the two foregoing cases the formulas are some- 
what different, but yet remain simple of calculation. 
In the case of heavy currents (Fig. 2), 

/ d \ 

C = 5d HI 1+ — I amperes. 

V D/ 

In the case of small currents (Fig. 3), 
5 / d\ 

C = — dHll + — I amperes, 
n \ D/ 

where D is the distance apart of the parallel wires in 
cm. and n is the number of loops. 

By the method here pointed out it will be seen that 
any current (strong or weak) can be easily measured, 
and with considerable accuracy, with the aid merely of 
a magnetic needle and Scale. We are indebted to the 
courtesy of the Electrical World for the cut and copy. 



light locomotive is hereby declared to be a carriage 
within the meaning of the enactments relating to 
highways ; 

(b) Section 26 of the Highways and Locomotives 
(amendment) Act, 1878, and the enactments relating to 
hackney carriages and stage carriages respectively, 
shall apply to light locomotives as if they were drawn 
by animal power, and the said Section 26, as so ap 
plied, shall extend to London ; and, 

(c) So much of Section 6 of the Locomotives Amend- 
ment (Scotland) Act, 1878, and of Section 6 of the Pub- 
lic Health (Ireland) Amendment Act, 1879, as gives 
power to regulate the use of locomotives shall apply to 
light locomotives. 




1 



Figs. 1, 2 and 3. 



Johannes Shad, of Mitelbeach, carried this wonder- 
ful work with him to Rome, and showed it to Pope 
Paul V, who saw and counted them all by the help of 
a pair of spectacles. They were so little as to be 
almost invisible to the eye. 

Johannes Ferrarius, a Jesuit, had in his possession 
cannons of wood, with their carriages, wheels and 
other military furniture, all of which were also contain- 
ed in a peppercorn of the ordinary size. 

An artist named Claudius Gallus made for Hippoly- 
tus d'Este, Cardinal of Ferrara, representations of sun- 
dry birds sitting on the tops of trees, which, by hy- 
draulic art, and secret conveyance of water through 
the trunks and branches of the trees, were made to 
sing and clap their wings, but at the sudden ap- 
pearance of an owl out of a bush of the same arti- 
fice, they immediately became all mute and silent. 
Myrmecide wrought out of ivory a chariot with 
four wheels and as many horses in so little room 
jV» that a small fly might cover them all with her 
, wings. 

It is stated that the Salem Museum, Massachu- 



or, since I 
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setts, has in its possession a cherrystone contain- 

(2) The keeping and use of petroleum or of any ing a dozen silver spoons. The stone is of the ordi- 
other inflammable liquid or fuel for the purpose of 
light locomotives shall be subject to regulations made 
by a Secretary of State, and regulations so made shall 
have effect notwithstanding anything in the Petro- 
leum Acts, 1871 to 1881, and breach of any such regu- 
lation may, on summary conviction, be punished by a 
fine not exceeding £2. 

(3) If any person negligently drives a light locomo- 
motive, or suffers it to be without due control, he shall 
be liable on summary conviction to a fine not exceed- 
ing £10. 

(4) The local government board may make regula- 
tions with respect to the use of light locomotives on 
highways, and a breach of any such regulations may 
be thereby made punishable by a fine not exceeding 
£10, recoverable on summary conviction. 

(5) This act may be cited as the Locomotives on 
Highways Act, 1896. 



FOD CORN ZEA TUNICATA. 
We give an engraving of an ear of corn having each 
kernel inclosed in a separate husk. It was sent by Mr. 
George B. Matthews, of New Orleans, who supposed it 
was merely a freak of nature ; but Mr. F. V. Coville, 
botanist of the United States Department of Agricul- 
ture, to whom the specimen was submitted for exam- 
ination, says the corn is known as Zea tunicata, or pod 



The Horseless Carriage Bill. 

We give below, from the Engineer, the full text of a 
bill, which was introduced in the House of Lords, for 
regulating the use of the horseless carriage. It will be 
seen that it is proposed to remove all restrictive enact- 
ments from a mechanically propelled carriage, pro- 
vided it be under two tons in weight, unloaded, be not 
employed in traction, and do not discharge smoke or 
visible vapor. Such a carriage, as might be expected, 
is to be subject to general regulations applicable to 
traffic on highways, and Section 26 of the Highways 
and Locomotives Act, 1878, is to apply. That section 
confers upon county authorities power to make by- 
laws for prohibiting the use in any vehicle, whether 
drawn by horses or not, of wheels of unsuitable width, 
or having projecting studs or bars of a pattern for- 
bidden by such regulations, and also for prohibiting 
the locking of a wheel in descending a hill, unless a 
shoe be used. 

(1) The enactments mentioned in the schedule to 
this act, and any other enactment restricting the use 
of locomotives on highways and contained in any 
public, general, or local and personal act in force at 
the passing of this act, shall not apply to any vehicle 
propelled by mechanical power, if it is under two tons 
in weight, unladen, and is not used for the purpose of 
drawing any other vehicle, and is so constructed that 
no smoke or visible vapor is emitted therefrom, and 
vehicles so exempted are in this act referred to as light 
locomotives. 

Provided as follows : 

(a) Nothing in this section shall affect any power for 
the general regulation of traffic on highways, and a 




nary size, the spoons being so small that their shape 
and finish can be distinguished only by the micro- 
scope. 

Dr. Oliver gives an account of a cherrystone on 
which were carved 124 heads, so distinctly that' the 
naked eye could distinguish those belonging to popes 
and kings by their miters and crowns. 

A Nuremberg top maker inclosed in a cherrystone, 
which was exhibited at the French Crystal Palace, a 
plan of Sebastopol, a railway station, and the "Mes- 
siah " of Klopstock. 

A Swede, named Leibshon, executed a portrait of 
King Oscar, in microscopically small letters, forming 
shorter or longer extracts from the Bible. He has also 
made, in a similar manner, what may be called "a 
speaking" likeness of Emperor William. The right 
eye consists of choice voices from the Psalms of David; 
the left of verses from Solomon's Proverbs, the Book 
of the Chronicles, and the Song of Solomon. The 
head consists of the whole Book of Kings. The uni- 
form is composed of the Proverbs of Solomon and the 
Psalms of David. The name of the emperor is com- 
posed of a Hebrew prayer for the imperial family and 
two of the Psalms of David. 

Peter Bay le, a clerk of chancery in the time of Queen 
Elizabeth, once wrote the Lord's prayer, the creed, the 
commandments, two prayers, and his own name and 
office in addition to the year, month and day of the 
Queen's reign, in characters so small as to be inclosed 

in the head of a ring," which ring was afterward 
accepted by the Queen, and was worn on the august 
finger. 

We have Pliny's statement that in his time there 
existed a copy of Homer's " Iliad" small enough to go 
into a nutshell, and a German, Prof. Schreiber, pro- 
duced only a few years back, by the stereographic 
process, a copy of the German translation, extending 
to 600 pages, of both the " Iliad " and the " Odyssey," so 
small that a nutshell held the whole comfortably. 

In the "Annual Register" 1764 it is stated that "Mr. 
Arnold, of Devereux Court, in the Strand, watch 
maker, had the honor to present his Majesty George 
III with a most curious repeating watch of his own 
making, set in a ring. The size of the watch was 
something less than a silver twopence; it contained 
120 different parts, and weighed five dwts. seven grains 
and three-fourths." — Boston Journal of Commerce. 



FOD COBN-ZEA TUNICATA. 

corn, considered by some of the best authorities to be 
the primitive form, from which have been derived the 
different varieties of pop, dint, flint, and sweet corn. 

This variety has been found growing apparently 
wild in Paraguay and Mexico. The fact that indi- 
vidual kernels of ordinary varieties of corn are some- 
times surrounded with a husk makes it probable that 
the podded corn was the original type. 



minute Workmanship. 

In the twentieth year of Queen Elizabeth, «ays an 
English contemporary, a blacksmith named Mark 
Scaliot made a lock consisting of eleven pieces of Iron, 
steel and brass, all of which, together with the key to 
it, weighed but one grain of gold. He also made a 
chain of gold, consisting of forty-three links, and hav- 
ing fastened this to the before mentioned lock and 
key, he put the chain round about the neck of a flea, 
which drew them all with ease. All these together, 
chain and flea, weighed only one grain and a half. 

Oswaldus Northingerus, who was more famous even 
than Scaliot for his minute contrivances, is said to 
have made 1,600 dishes of turned ivory, all perfect and 
complete in every part, yet so small, thin and slender, 
that all of them were included at once in a cup turned 
out of a peppercorn of the common size. 



How Nails Are Named. 

Two accounts are given of the origin of the terms 
"sixpenny," "eightpenny," "tenpenny," and so on, 
as applied to the various sizes of nails. According to 
one statement, when nails were made by hand the 
penny was taken as a standard of weight, and six were 
made to equal the weight of a copper penny. This ex- 
planation is open to criticism on account of the very 
small size of the nails, of which six were needed to bal- 
ance even the large sized, old fashioned copper penny. 
Others are much more probable. One explanation 
holds that tenpenny nails originally sold for tenpence 
a hundred, sixpenny nails for sixpence a hundred and 
so on, the smaller nails selling for the lower price. 
Another explanation is that 1000 nails of the tenpenny 
size used to weigh ten pounds, 1000 of the sixpenny 
size six pounds and so for other sizes. Of the ordinary 
sixpenny nails there are eighty to the pound ; of the 
eightpenny, there are fifty; tenpenny, thirty-four; 
twelvepenny, .thirty-nine. 



The Swiss National Exposition begins at Geneva, 
Switzerland, May 1 next, and terminates October 15. 
Theodore Turrettini, mayor of Geneva, and one of 
the most distinguished electrical engineers in Europe, 
is president of the exposition, and the electrical exhibit 
will be the finest ever seen. The River Rhone sup- 
plies 12,000 horse power, to be electrically transmitted 
six miles to the grounds. There will be a traveling 
footpath, operated by electricity, traversing the great 
Machinery Hall. 
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STRAIGHTENING A LEANING CHIMNEY ONE HUNDBED 
FEET HIGH.* 

It will perhaps be interesting to those having similar 
property, or to any who may have similar work to do, 
to know how a brick chimney 100 feet high, which 
leaned about 28 inches, was made plumb. This chim- 
ney is that of the Ormsby Textile Company, of Water- 
ford, N. Y. 

It was erected in 1893. Soon after its completion it 
was found to be considerably out of plumb ; and when 
first measured, in November, was found to lean about 
16 inches, and a few days later 22 inches. Then the 
rate of increase of inclination became less, but in 
March, 1894, it was 28J£ inches out of line, and it was 
decided to attempt to straighten it. The factory to 
which the chimney is attached stands on the north side 
of the north outlet of the Mohawk River, and distant 
perhaps one-third of a mile from the west bank of the 
Hudson. The underlying rock in this part of the 
country is the Hudson River shale. Where this rock 
comes to the surface it is very irregular in shape, and 
is probably equally so where it has been covered by 
the earth deposit. 

The chimney proper is rectangular in plan, is built 
of brick, is 9 feet 6 inches square at the bot- 
tom and 5 feet 4 inches square at the top ; it 
is 100 feet high and has a central flue 3 feet 
square. The estimated weight of this is 
206 tons. It stands upon a foundation 
which is 14 feet deep, the lower 4 feet being 
of concrete about 14 feet square, on which 
rests heavy stonework 10 feet high, 14 feet 
square at the bottom and 9 feet 6 inches 
square at the top. The weight of the 
foundation is about 149 tons, making a total 
of 355 tons, resting on 196 square feet — about 
1*8 tons per square foot. 

Before commencing the work, soundings 
were made on all sides of the proposed site. 
These varied from 20 to 38 feet in depth 
below the natural surface of the ground, 
and indicated the same character of soil as 
its surface — a soft alluvial deposit with 
streaks of sand, but with no hard material 
or rock or bowlders. The chimney was 
built upon this soil, without the use of any 
piles. Two similar chimneys have been 
built in the immediate vicinity on what ap- 
peared to be similar material, and no trouble 
had been experienced with these. The bot- 
tom of the concrete is about 2 feet above 
normal summer level of the Mohawk River, 
but at the time of sounding in March it was 
submerged about 4 feet, it being found that 
the water rises and falls in the soil in the 
vicinity with the rise and fail of the river. 

The work of straightening the chimney 
commenced on the 19th day of March, 1894 
A scaffold was erected about the chimney, 
and eight oak timbers, 6 inches by 10 inches 
by 10 feet were placed vertically at the cor- 
ners, at a height of 42 feet above the stone- 
work and 414 feet below the center of gravi- 
ty of the brickwork ; the object of the 
oak timbers being to spread the bear- 
ing of the wire ropes over as large a section 
as practicable. 

Wire ropes were passed around the tim- 
bers, and another wire rope two and one- 
half inches in diameter, with an eye in each 
end, was fastened to the first mentioned 
ropes at its upper eye. The lower eye was 
connected with a system of pulleys secured 
to the dock at the river edge at a point 78 
feet distant and directly opposite the direc- 
tion in which the chimney leaned, the pul- 
leys being made up of three sets of double 
and single blocks connected together in 
series, having three points of fastening to the dock 
and having eleven pulleys in the system. Cables were 
also put; out from the chimney on each side at right 
angles to the main cable, and having turnbuckles to 
tighten them ; also a guard cable in rear. 

The earth was then excavated on the high side of 
the foundation nearly half way around to the bottom 
of the foundation (a depth of thirteen feet) and the 
main cable put under strain with the pulleys. By 
this means, in the course of three weeks, the chim- 
ney was brought back about four inches. Then, 
with a post hole digger eight inches in diameter, eleven 
holes were sunk vertically in the bottom of the trench 
around the foundation, principally at the highest 
point, to a depth of five and one-half to six feet. At 
this time the water in the river stood up to within one 
and one-half feet of the bottom of the foundation, the 
ground being soft to a depth of four feet; it then be- 
came very hard, showing that the strata supporting 
the chimney had been reached. No movement or flow 
of the soil was discovered until the eighth hole was sunk 
four and one-half feet and the tool withdrawn for 
clearance, when it could only be reinserted readily 



about three feet and headway made very slowly. 
From this removal of the earth there resulted within 
a few hours a righting of the chimney to the extent of 
five inches. This increased to eight inches by the 
next morning. The slack of the pulling rope was taken 
up as fast as the chimney moved, and the rope was 
kept under strain. By tightening up the pulley rope 
two or three times daily, in a week the chimney was 
brought back to eight and three-quarters inches. 

At this point, in similar manner, the post hole dig- 
gers being reduced to six inches in diameter, about 
one-fifth as much more material was removed, imme- 
diately followed by righting the chimney to four 
inches, and from that point, after filling the holes with 
fine broken stone and gravel thoroughly rammed, by 
continued daily strain on the main cable the chimney 
was brought back to plumb at the rate of a quarter of 
an inch per day. ■ The turnbuckles in the side cables 
were occasionally used to control any tendency toward 
lateral inclination. 

The work has been accomplished without injury to 
the structure. 

Below is given the record of observations of the 
movement of the chimney from the first discovery of 



its extensive settlement until brought back plumb. 
The figures under AB represent the distance out of 
plumb at the bottom of the brickwork in a direction 
parallel with two sides of the base. Those under BC 
give the distance out of plumb on a line at right an- 
gles to the first through the center of the chimney. 

In September, 1894, the chimney leaned about two 
inches toward the river. This inclination came after 
the trench was filled ; it probably results from the 
weight — eighty tons— of the filling material. 
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STRAIGHTENING A LEANING CHIMNEY ONE HUNDBED FEET HIGH, 



MEASUREMENTS. 



* Abstract of a paper by Joseph C. Piatt, published In vol. xvi of the 
Transactions of the American Society of Mechanical Engineers. 



Date, 1893. 

Nov. 6 

Nov.8,8A.M 

Nov.8,2 P.M 

Nov. 9 

Dec. 5 

1894. 

Jan. 5 

Feb. 1 

Feb. 27 

Mar. 17 . .. 

Mar.23 

April 5.... 

April 9 

April 10, 10 A. M 

AprillO, 1P.M 

Aprill9 

April 20 

April 21 

April 22 

April 23 

April24 

April 25, 7A.M 

April 25, 11 :30 A. M 

April 25,1 P. M 

April 26, 1:40 P.M 

April26 

April 27 

April 28 

April 29 

April30 

May 1 

May 2 

May 3 

May 4. 



AB. 



BC. 



16 




20 




22 


4 


22-5 


4-25 


24-25 


5-5 


36 


6-5 


27-375 


6875 


27-875 


6-9375 


28125 


6-75 


27-25 


6-75 


24-875 


6375 


24-5 


5-8125 


22-3125 


5-75 


19-375 


5-4375 


16-125 


475 


13-6775 


4 


11-75 




10-25 


2-625 


9-875 


24375 


9-1875 


24375 


8-75 


2 


5-625 


0-875 


4-4375 


0-875 


4-625 


0-375 


2-625 


0-25 


2-125 


0-25 


1-4375 


0-0625 


1-125 


0-0625 


0-875 




0-625 


6-125 


0-6 




0-125 


01875 


0-0625 


0-0625 



Some Work of the Glass Institute at Jena. 

At a recent meeting of a scientific club at Hamburg, 
a number of statements were made regarding the 
work of Dr. Schott's experimental glass institute at 
Jena. This institute is under the patronage of the 
Prussian government, and its purpose is the carrying 
out of scientific and practical experiments in glass. 
That it has been fully successful in both is certain. 
The reputation of the optical and chemical glass made 
here, and the value of the additions which Dr. Schott 
and his associates have made to the literature of glass, 
give this institute a unique position in the scientific 
and the commercial world. The success 
of the glass made here, says the Pot- 
tery Gazette, is to be attributed first to 
the fact that the number of the elements 
which may enter into glass as its principal 
constituents was greatly increased. It was 
found to be possible to introduce boric and 
phosphoric acids in place of silica in amounts 
up to 70-5 per cent, and to make good, 
durable glass, although the introduction of 
new bases was also necessary in using these 
acids. In place of the five elements used for 
so long a time, the experiments have led to 
the use of no less than twenty-eight which 
can be contained in glass in quantities up 
to 10 per cent at least. The experiments 
have been made almost entirely with optical 
and chemical glass, the endeavors being to 
find the very best glass for the purpose de- 
sired and at the same time to establish the 
connection between its properties and its 
composition. Samples of glass made in Jena 
have been tested by a number of eminent 
scientists to ascertain the coefficient of ex- 
pansion. The extremes of the cubical 
coefficient of expansion have been thus 
found to be 0-00001097-0-00003369. Dr. Schott 
has, however, made glass with an infinitesi- 
mally small coefficient, and on the other 
hand, glass whose coefficient is about that 
of wrought iron. Up to this time the linear 
coefficient had been put at 0-00000883. It 
has also been shown that there is a re- 
lation between the coefficient of expansion 
and the kind of materials in the glass, 
though the proportions of the same do not 
always exert a great influence. A large 
percentage of borax in the glass greatly 
lowers the coefficient of expansion. The 
great difference in the coefficients of various 
kinds of glass has been used by Dr. Schott 
to good advantage in the manufacture of 
his chemical glass and gages, and also for 
thermometers. The glass tubes for the 
latter purposes are made of two layers of 
glass, one outside of the other, and these 
layers are of glass having different coeffi- 
cients of expansion, that having the smaller 
coefficient being on the outside. There is a 
tension, then, away from the point where 
the two layers join, and if the glass be sud- 
denly heated, it will be far less liable to 
burst than a tube made of ordinary glass. 
For the manufacture of gages a similar 
glass is used, only in this case the glass having 
the smaller coefficient is placed on the inside and 
that having the greater on the outside, as the 
force to be counteracted in this case is not heat, but 
pressure. In addition, the glass used for the inside of 
such tubes must be of a composition that will resist 
water and steam under pressure and at comparatively 
high temperatures. These gages are used in the 
German navy. 

The resistance of the Jena glass to sudden changes 
of temperature is no less noteworthy. It may be 
heated to a temperature of 300°-400° Fahrenheit 
and then plunged into cold water without crack- 
ing. 

Another specialty of the Jena Institute has been 
thermometer glass. After laborious experiments, Dr. 
Schott brought out a glass that is the most satisfac- 
factory for this purpose of any yet made ; especially 
with regard to giving a thermometer with a zero point 
that does not change. His boro-silicate glass, the 
latest he has brought out, is about the ideal of ther- 
mometer glass. 

Other ware, principally for chemical use, is made in 
large quantities here, such as combustion tubes, beak- 
ers, and bottles of highest standard of quality. 
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Marine Iron Works. Chicago. Catalogue free. 

" [J. S." metal polish. Indianapolis. Samples free. 

Mariner & Hoskins. Assayers, 81 Clark St., Chicago. 

W.Hoskins&Co., Assay Furnaces, 81 Clark St.,CbicaEO. 

Presses & Dies. Ferracute Mach. Co., Bridpeton. N. J. 

Handle & Spoke Mchy. Ober Lathe Co„Chagrtn Falls.O. 

Plaster Retarder. Special price for 30 days, Blue 
Rapids Plaster Co., Blue Rapids, Kans. 

Screw machines, milling macmnes, and drill presses. 
The Garvin Mach. Co.. Latent and Canal Sts.. New York. 

The celebrated " Hornsby-Aferoyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Bast 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Rxperimental Science.'by Geo. II. Hopkins. 
By mail. 14 , Munn & Co.. publishers, 361 Broadway. N. Y. 

For Sale.— Two second hand Corliss engines, 16 x 4? and 
li x 48. now running at our factory. Can be seen until 
August 1. 1896. Witbington & Cooley Mfg. Co., Jackson, 
Micb. 

General Contractors— Make more money. Investigate 
Ransome's Concrete Construction. Easily learned. Lib- 
eral terms for exclusive riehts. Ransome & smith Co., 
622 Boylston Bldg.. Chicago. 

Tbe Pb. Nickols Cider Co.. Albany, N. Y.. offer an op- 
portunity to make a fortune. Will sell the receipts for 
making cider extract including tbe pat. of April 2, 1895, 
at $10 a copy. Samples of extract sent on receipt of 
15 cents. 

Wanted.— Copies to complete flies of the following Re- 
volutionary magazines: Massachusetts Magazine. New 
York Magazine. Royal American Magazine, Columbia 
Magazine. . State price, and whether perfect or not. 
Address M. A. C, Box 773, New York. 

ITW"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 

RECENTLY PATENTED INVENTIONS. 
Engineering. 

Rotary Engine.— George E. Boom, 

New York City. This engine is designed to occupy but 
small space, and has rotary pistons and all rotary parts 
evenly balanced, reducing the vibratory motion to a min- 
imum, and making it possible to employ a light base and 
framework while obtaining a high speed. The pistons 
are mounted on disks which have bearings in the walls 
of the cylinders, and on the opposite sides of the disks 
are segmental counterbalance weights to which are at- 
tached gear wheels, the disks, pistons and parts being 
mounted on two shafts parallel with each other. Self- 
oiling mechanism is provided for the bearings and the 
engine may be readily converted into a water pump or 
meter. 



tool magnet, there being a rheostat in the second circuit 
to regulate the force of the reciprocations of the tool. 



Agricultural. 

Turning Swaths.— George E. Nelson, 

Dillon, Montana. This is a machine adapted to travel 
behind a mowing machine, and take up and turn over 
swaths of cut hay or grass, leaving the swaths in prac- 
tically the same position relative to each other that they 
were before being lifted and turned. The frame of the 
machine is readily raised or lowered, according to the 
character -of the hay or grass on the ground, and within 
the frame are two rotating rakes, each adapted to take up 
a swath. 

Irrigation Shovel.— John H. Gor- 
don, South Bend, Wyoming. This is an implement pe- 
culiarly adapted to the requirements of irrigation farm- 
ers, making it possible to do a variety of work with one 
tool It has a protruding tip and chisel-like point, which 
may serve as a pick or a crowbar in digging a narrow, 
deep trench, and edges of the blade curving from this 
point outwardly and upwardly, so they will follow the 
tip through strong sod and into any soil, while the scoop 
shape of the blade enables it to remove large quantities 
of earth at every stroke. 



Railway Appliances. 

Car Fender. — John P. Geraghty, 

Jersey City, N. J. Upon a main frame supported from 
the car, according to this improvement, is a yieldingly 
mounted sliding frame on which are pivoted side arms, 
an apron being attached at its lower end to the arms and 
at its upper end to a fixed support. The apron is thus 
normally held in a stretched position, inclined . from the 
dashboard nearly to tbe rails, but when a person in the 
path of the car is struck by the fender and falls upon the 
apron the arms swing upward and form a scoop of the 
apron, in which the person will be received and held 
without injury. 

Speed Indicator.— George S. Wright 

and Howell P. Terry, Brooklyn, N. Y. A wheel on the 
axle or other rotary part of the car or vehicle, according 
to this invention, is connected by a driving belt with a 
shaft driving an axle on which is a wheel within a cas- 



Miscellaneous. 

Geographical Clock Dial.— David 

W. Thompson, Englewood, 111. This is a clock for the use 
of educational institutions, indicating to the eye, in addi- 
tion to the local time of the place, the time of day or night 
in all parte of the world, the portion of the earth's surface 
where daylight prevails and the portion where night pre- 
vails. It is also capable of adjustment to illustrate this 
for all seasons of the year and all latitudes, showing the 
rising and setting of the sun and the seasons, and all 
terrestrial phenomena dependent upon the inclination 
of the earth's axis to the ecliptic and the revolution of 
the earth. 

Builder's Scaffold.— John E. Ennis, 

Duluth, Minn. This invention provides scaffold sup- 
porting devices so arranged that the scaffold may be 
raised or lowered with the load by the operator thereon, 
the apparatus being capable of use as an inside or out- 
side scaffold, or as a window scaffold where a ground 
support cannot be conveniently employed. The appa- 
ratus is also provided with a ** runway " or intermediate 
scaffold, for use as a landing or turning station for the 
barrowmanor tod carrier. 

Typewriter Word Register.— 

Clayton O. Blandin, Hastings, Neb. This improvement 
is more especially designed for use in commercial tele. 
graphy, registering the number of words written to de- 
termine the cost of a message, as such messages are usu- 
ally written on a typewriter. It comprises a casing in 
which is a registering disk operated by connection with 
the space bar of the machine, and the improvement is 
applicable to every style of typewriter. 

Pyrocatechin Mono acetic Acid.— 

Wilhelm Majert, Falkenberg, Germany. Pyrocatechin 
mono-actetate of sodium is a remedy for consumption 
and loss of appetite, stopping night perspiration reducing 
the evening temperature, and in mild cases destroying 
the bacilli of the disease. The acid is obtained, accord- 
ing to this invention, by subjecting one molecule of 
chloracetic acid to the action of one molecule of pyro- 
catechin in the presence of free carbonate of a free alkali 
or carbonate of alkali, in accordance with a novel pro- 
cess described in the patent. 

Steam Radiator. — Augustus Eich- 

horn, Orange, N. J. This inventor has devised a radia- 
tor designed to readily and effectively expel the air from 
its interior upon the entry of the steam. In the base is a 
series of sections communicating with the base at one of 
their ends, while a diaphragm extends longitudinally and 
centrally with the base and serves to introduce the steam 
at the rear of the sections, so that it will be behind the 
air, and thus easily and effectively expel it. 

i Storm Sash Fastener.— Andrew A. 



ing, a wing subjected to the current generated moving a 

pointer on a dial. The graduations on the dial indicate I Loetscher, Dubuque, Iowa. For fastening storm win- 



miles and parts of miles, and the position of the pointer 
indicates the speed at which the car is traveling. 

Switch.— William G. Lewi, Albany, 

N. Y. This improvement is for a device to be operated 
from a moving car to shift switches. It comprises de- 
pressible platforms in front of a switch, parallel rock 
shafts, a plunger beneath each platform, while the plat- 
form comprises two drop sections and a sliding section, 
all having a hinged connection. There is a crank con- 
nection between each plunger and a rock shaft, while a 
shifting bar is connected with the movable section of the 
switch, and by links and crank arms with the rock shafts- 
The shifting bar may be automatically operated by press- 
ing downward upon shifting plates at either side of the 
track. 

Signaling Apparatus.— Charles Ole- 

son and John D. Morrison, Roseburg. Oregon. This is 
au apparatus arranged in connection with air brakes, 
the closing of an angle cock in the system being marked 



a slit in one edge and a pocket in each edge of the slit, a 
shield being permanently secured to the corset adjacent 
to the inner end of the slit, with its side edges sliding 
freely in the pockets. The corset may be made to readily 
adapt itself to the form of the user, the expansible parte 
being capable of spreading or contracting without ex- 
posing portions of the garments beneath the corsets. 



Designs, 

Design for Mirror Frame. — Albert 

Wanner, Jr., Hoboken, N. J. This design comprises a 
scrolled frame or border, latticework within the frame 
and a floriate center within the latticework, the sides of 
the frame having two series of ornaments. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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or no attention will be paid thereto. This is for out 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
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(6830) W. W. M. writes : In your answer 

to my question in a recent issue, you advised me to use 
caustic soda in place of caustic potash in the battery 
under consideration. If such a change were made, 1, 
what would be the change in potential ? A. There is no 
appreciable change in voltage, but you get the advantage 
of a clean solution and of one cheaply made. 2. Could 
commercial sheet zinc be used for negative plates ? A. 
Yes. 

(6831) J. P. H. asks how to make an 

MoM&n harp. A. JSolian harps should be made to fit into a 
window, so that the sash can be adjusted to cause a strong 
breeze across the strings of the instrument. Make the 
box of thin dry pine, the top piece or sounding board of 
extra clear stuff about three-sixteenths of an inch thick. 
Sides and bottom can be one-quarter of an inch, length 
two inches shorter than the width of your window, width 
ten inches, depth two and a half inches. The ends 
should be of hard wood, and thick enough at one end 



dows, screens, or shutters to a window casing, this in 
ventor has devised a simple and inexpensive fastening 
comprising a flanged block to be pivotally connected to 
a sash, a handle in line with an opening in the flange, 
while a pin or lug is attached to the casing for engage- 
ment with the flange. The device may be easily oper- 
ated from the inner side of a room, so that a screen may 
be placed in position or removed with very little trouble. 

Fence Post.— William J. Sleep, 

Birmingham, Ala. This is a post especially adapted for 
carrying the runners of wire fences, and adaptable for the 
uprights of an arbor, a summer house, etc. It is prefer- 
ably of metal, of boxlike construction, with longitudi- 
nal slots or openings and drainage openings near the 
ground line, and has undercut downwardly inclined brack- 
ets to receive the upper ends of braces. 1 A binding strip 
held on one of the faces of the post has transverse 
grooves for securing wires to the post. 

Fence.— Elias Roth, New Oxford. Pa. 



by an indicator in each car, and causing the locomotive | This invention is for an improvement in fences made 
whistle to be sounded. The signal pipe is charged with ] with wire stretchers, the stretcher wires being made with 



a constant pressure below that of the train pipe, and the 
signal pipe is connected with the angle cock, and when 
the plug in the latter is closed, connection is made with 
the signal pipe and a pop valve to sound the whistle in 
the cab of the locomotive. 



Electrical. 

Transmitting Electrical Energy. 

—Thomas W. Onderdonk, New York City. A device 
more especially designed for use in dental work, rock 
drilling, etc., has been devised by this inventor, to facili- 
tate transmitting electrical energy in a simple and effec- 
tive manner. The invention comprises a reciprocating 
tool and an electro-magnet and armature for causing re- 
ciprocations in one direction, a motor in an electric cir- 
cuit and on the motor shaft a thimble of alternating me. 
tallic and insulated strips, while a second electric circuit 
is connected with the first circuit and with the magnet of 
the tool. Contact plates in the second circuit engage with 
the thimble to transmit au intermittent current to the 



integral loops to engage the side of the post and being 
secured on the posts by staples which embrace adjacent 
members of each loop, thereby preventing longitudinal 
movement of the wires. The pickets are of peculiar 
construction, and are firmly bound by the stretcher wires, 
the latter yielding upwardly when shortened by low 
temperatures and sagging proportionately during the hot, 
summer weather, while the fence remains erect. 

Tilting Spring Seat.— Charles F. 

Davy, Starkville, N. Y. This is a seat supported on 
brings from a frame adapted to be bolted to the seat 
post of a vehicle, and having at its sides studs from which 
extend side springs, so that the seat will be free to move 
in all directions, but will be held in position by the 
springs. The seat is well adapted for use on agricnltnral 
machines, locomotives, etc., being readily adjustable to 
stand at an angle to the surface over which the machine 
is driven. 

Corset.— Levi Weingarten, New York 
City, and David Grotto, Newark, N. J. TUie corset has 





suffice in a single series for your purposes, giving a total 
of eighteen cells. Do not attempt to charge with a 
primary battery. 

(6836) J. W. C. asks : Can you give me 
a receipt for making a solution for removing the scale 
from drop f orgings of iron and soft steel ? I understand 
there are some concerns using a pickle for doing so. 
What effect would it have on the metal ? A. Use, by 
volume, sulphuric acid, 1 part ; 1 part nitric acid; 2 parte 
water, applied warm. Either the acid or the iron may 
be heated. It will not injure the iron, unless used to 
excess. 



TO INVENTORS. 

An experience of nearly flf ty years, and the preparation 
of more than one bundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at borne or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with tbe times and our ex- 
tensive facilities for conducting tbe business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



to hold the eyes or studs for fastening the wires or catgut 
strings. At the other end the wood should be thick 
enough to hold a set of violin keys, if you use catgut ; 
or iron piano pins, if you use wire, which should be 
steel, Two bridges of hard wood glued diagonally across 
each end, for the strings to rest upon. If steel wire is 
used, a round wire should be inserted upon each bridge, 
so that the sounding wires will not cut the wood. The 
rest you may gather from the sketch. The tuning should 
be harmonic, or say thirds, fifths, and octaves. Make 
about four holes in sound board, oue inch diameter, 
under the strings. 

(6832) S. L. D. says : I am a subscriber 

to your valuable paper, and would like you to tell me in 
Notes and Queries how I can restore gilt picture frames 
that have become dark and dingy. A. You may im- 
prove them by simply washing them with a small sponge 
moistened with alcohol or oil of turpentine, the sponge 
only to be sufficiently wet to take off the dirt and fly 
marks. They should not be wiped afterward, but left to 
dry of themselves. 

(6833) W. P. W. asks : What will take 

electricity out of printing paper ? A. Nothing has yet 
been invented that will do this satisfactorily. Moist air 
palliates the evil, but will not always stop it 

(6834) J. S. asks : 1. How is copper ox- 
ide easily and cheaply made? I have tried heating cop- 
per scraps, but it don't work after the first coat. A. Mix 
with ten per cent of potassium chlorate and water enough 
to make a thin paste, ignite, and wash. By calcining and 
vigorous shaking you should succeed by simple ignition. 
2. How are the copper oxide plates in an Edison- 
Lalande battery made? A. See Supplement, No. 
792 for description of the battery named. 3. I am mak- 
ing a dry battery as follows : I use an amalgamated com- 
mercial zinc cup, coated with plaster of Paris and sal- 
ammoniac mixed with water»containing a small quantity 
of gelatine and glycerine. Inside of this is a layer of 
blotting paper, and around the carbon a mixture of pow- 
dered carbon end manganese dioxide mixed with the 
same solution as the plaster of Paris. The voltage is all 
right, but the amperage is low. How can I reduce the 
internal resistance ? A. The resistance will inevitably be 
high— you can reduce by adding zinc sulphate in strong 
solution. 

(6835) A. R. B. writes : We should like 

to be informed, through your valuable paper, how many 
storage batteries it would require to light ten 16 candle 
power, 32 volt lamps for six hours continuously per day. 
What primary battery and how many would you advise 
us to get, with which to charge the storage batteries ? A. 
We advise you to consult with a dealer in storage bat- 
teries, as different sizes are made. Tou will require 

eighteen in series, and a moderate eize of cell would 



INDEX OF INVENTIONS 

For which Letters Patent of tbe 
United Slates were Granted 

April 7, 1896, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Agricultural machine, electrically operated, I. 

Hogeland 

Annunciator, train time. W. J.Roberts 

Armature core JG. F. Packard 

Axle lubricator, Hanna & Morrow 

Axle lubricator, car, J. S. Patten 

Baking pan, R. S. Mains 

Baling press, L. W. Franks 

Band, bundle. B. L. Tale 

Bath. See Cabinet bath. 

Bath tub, S. F. Williams 

Battery. See Storage battery. 

Battery jar, galvanic, C. C. Dusenbury 

Battery reverse r, automatic, P. Minnis 

Bearing for vehicles, ball and roller. I. Barker 

Bed bottom, spring, W. H. Linger 

Bed, child's folding, L. B. Sbelton 

Bed, invalid, J. S. Scbmitt 

Bed slat, J. Pettee. Jr 

Bed slat fastener, L. F. Nessel 

Bed, spring, J. R. Rolison 

Beehive. O. C. Aldricb 



Beehive, J. Hill 

Belt, Bruning & Ross 

Bench clamp, A. J. Cochran 

Bicycle attachment for use on ice, Brace & 

Brown 

Bicycle boat, R. L. Boulter 

Bicycle brake, T. V.Handloser 

Bicycle canopy, J. Reid 

Bicvcle handle bar attachment, H. A. Harsbaw.. 

Bicvcle motor governor, O. F. Jarvis 

Bicycle propelling mechanism, R. N. Heath 

Bicycle rims, joint for wooden, J. E. Carr 

Bicycle support, N. A. Eddy 

Bicycles, child's seat for, W. G. Bristow 

Bicycles, child's seat for, W. F. Locke 

Bicvcles. combined support and keeper for, O. M. 

Shannon 

Binder, temporary, T. Faif er 

Bit. See Bridle bit. 

Blind slat adjuster and holder, J. C. Merritt 

Blower. T. A. Richards 

Boat. See Bicycle boat. 

Bobbin, G. Pendleton, Jr 

Boiler. See Steam boiler. Watertube boiler. 

Boiler water gage shut off, M.J. Reuter 

Bookbinder's rasping machine, Campbell & Hag- 

gerty 

Bookcase, sectional, O. ILL. Wernicke 

Bookcase, separable, Wernicke & Burr 

Boot or shoe grip, H. Puddefoot 

Boring, apparatus for regulating and balancing 

weight of boring rods in deep, H.Lapp 

Bottle, Blake 4 Price 

Bottle, T. M. Dillingham 

Bottle capping machine, J. B. Dodson 

Bottle case, F. A. Daly 

Bottle seal stoppers, machine for making, B. V. 

Clemens 

Box. See Feed box. Salt and pepper box. 

Box making machine, Goo & Hopkins 

Bracket. See Lever bracket. 

Brake. See Bicycle brake. Vehicle brake. Wagon 

brake. 

Brake beam, F. B. Aglar 

Brake lever, J. B. Burkett 

Bridle bit, McCulloch & Buckley 

Brush. J . A. Maloney 

Brush macbine,H. Wehner 

Brush, rotary, w. S. Beard 

Brush, rotary scratch, D. W. Dolan 

Bucket, lunch, Casaday & Arthur. 

Buckle, E. E Ethridge 

Buckle, self closing, R. F. & F.A.Smith 

Burner. See Gas burner. 

Bust and shoulder supporter, S. Beckett 

Butter working apparatus, J, H. Dwyer 

Button setting machine, Holder & Reed 

Cabinet bath. 0. Cocks 

Calendar, F. H. Winiker 

Camera, photographic, A. Gaul y S.Juan 

Can capping machine, J. R. Row lands 

Canal locks, etc., lock gate for, C. N. Dutton 

Cane cutter, E. W. Ross 

Car buffer, W. W. Richards 

Car coupling, J. D. Barry 

Car coupling, J. A. Blackburn 

Car coupling,|0. N. Horner ■ .... 

Car coupling, C. A. Tower 557,917 

Car coupling mechanism, s. Keller 

Car dumping apparatus, G. H. Williams 

Car fender, L. B. Anderson 

Car fender, Boemermann & Olsen 

Car fender, F. Oakden 

Car fender, A. Seheid 

Car fender, S. I>. Wright 

Car or buggy, dumping, J. J. Fnss 

C aratep, adjustable, J. Aicbner. 

Car switch, C. W. Mettler et al 

Cars, electric propulsion of. A. H. Brintnell 

Cars, operating mechanism for street railway, 

Messier k Bordeaux 

Card, trick, B. H. Saunders.: 

Carpet cleaner, J. H. Pownall 

Carpet fastener, stair. A. B. Koplin 

Carpet lining, J. H. Beale 

Case. See Bookcase. Bottle case. Pencil case. 

Show case. 

Cash and parcel carrier, A. White 

Cash register, indicator and recorder, J. F. Good- 
ridge 

Casing spear. J. Carruthers •••••■■ 

Caster wheel. J. A. Kennedy- McGregor 

Chair. See Dental chair. Elevating chair. 

Checkrein hook. J.D.Morrison....... 

Churn and butter worker. Brown & Fargo 

Clamp. See Bench clamp. 

Cleat, M.J. Foran 

Clevis, plow. M. A. Brown 

clothes holder, C. M. Freeman 

Clothes line conveyer. A. G. Molteni 

Clothes line prop, E. P. Walker 

Cock, float operated, L. Lipp 

Collar creasing machine, C. L.Burges 

Collar, horse, J. H. & T. G. Threlkeld 

Commutator brush holder. R. Hirsch 

Conveying apparatus. A.J. Frith 

Cooking utensil, E. Hartung 

Cooler. See Milk cooler. 

Cord tension attachment, .1. A. Kirwin 

Cork extractor. J. C. Blevney 

Cork puller, E. Walker 

Corn holder. G. Albreebt 

Corn holder, J . Kccles 

Corn sheller attachment. B. A. Eamp 

Corse t , J . St one tt 

Coopnig. See Car coupling, i'hill coupling. 



557,809 
557,609 
557 .869 
557,580 
557,871 
557,685 
557.573 
557,746 

557,926 

557,779 
557,854 
557,941 
557,839 
557,901 
657,614 
557,697 
557.997 
557,890 
557,532 
557.808 
557,962 
557,972 

557,956 
557.647 
557,805 
557,605 
558,019 
557.823 
557,676 
557,967 
557,567 
558,010 
557,841 

557,900 
557,788 

557,852 
557,705 

557,873 

557,702 

557,965 
557,737 
557,736 
557.879 

557.837 
657,644 
557,655 
557,561 
667,568 

557.554 

557,798 



557,934 
557,549 
557,862 
55r,844 
557.923 
557,944 
557,562 
557.767 
557,787 
557,903 

557.945 

557.781 
557,810 
557,651 
557,743 
557,801 
557,610 
557,565 
558.001 
557.884 
557,942 
557,950 
557,679 
557,918 
557,826 
557,742 
557.750 
557,951 
557,598 
557.897 
557,930 
557.985 
557,632 
557,592 
557.960 

557,853 
557,895 
557,878 
557.586 
557,757 



557,577 
557,968 
557,597 

557,856 
557,981 

557,984 
557,765 
557,796 
557,996 
557,733 
557.840 
557,766 
557,722 
557,678 
557,574 
557,672 

657,831 
557,546 
557,734 
557,935 
557,782 
557,585 
657.718 
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Cracker cutter. W. A. Hull 567,821 

Crate. R. A. Riviere 557,706 

Crib, C. Pitsctaner, Jr 557,698 

Crutch, E. W. Frantz ... 557,572 

Cultivator gopher attachment, F.C. Brower 557,764 

Curtain pole, J. F. Yarnall 557,932 

Cutter. See Cane cutter. Cracker cutter. 

Damper and ventilator, stovepipe, J. G. Coleman 557,768 

Dental chair, W. B. Mann 557,847 

Digging apparatus, ditch, C. w. Billings 557,949 

Directory and advertising medium, rotary me- 
chanical, Fish & Sullivan 557.571 

Disintegrating machine. G. L. Riley 557,886 

Display hook and price card bolder, combined, F. 

W. Pelster 557.872 

Door lock and skid, combined, E. F. Pendexter.... 557,694 

Draft regulator, H. Stutsman 557,715 

Drill. See Rock drill. 

Drill puller, C. H.Johnson 557,824 

Drip conduit, M. A. Gilbert 557,576 

Drying machine, centrifugal, M. S. Ayau 557,939 

Ecce otric strap, F. Mertsheimer 557,687 

Egg caster, G. W. Spurr 567,62a 

Electric light shade, W. E. Robinson 557,888 

Electric motor, I. E. Storey.. 557,714 

Electric switch, A. K. Dresher 557,777 

Electric switch, P. E. Marchand 557,848 

Electrical conductor conduit, J. M. Kinney 557.830 

Electroplating copper, VV. B. Hoi lines head 557,816 

Elevating chair, W. B. Mann 557,846 

Elevator well door, G . W. Archer 557,634 

Elevators, winding device for electric cables in, 

D. E. Houser.. 557.819 

Extension table, E. Zimtbaum 557,933 

Extractor. See Cork extractor. 

Eyelet, E. Kempshall 557,992 

Fabric cutting machines, guide for, Hemphill & 

Radcliffe 667,815 

Face protector. M. Tolle 557,625 

Fan, ventilating, A. H. Berry 557,758 

Fastener and binge for coffins, boxes, etc.. L. 1*. 

Pletcher. 557.602 

Faucet, selfclosing, Teaben & French 557.720 

Faucet, selfmeasuring. B. F. Beard 557,538 

Feed box, W. B. Martin , 557,590 

Feed water beaters,!tube cleaner for, A. H. Black- 
burn 557,545 

Fence. J. T. Guthrie 557,669 

Fence machine, J. E, Bieler 557.542 

Fence machine, wire and picket, F. H. Dumbauld 557.778 

Fence post,C. Kutzner 557,834 

Fence stay,wire, Miller & Tilman 557,593 

Fence tie, W. R. Parker 557,870 

Fence, wire, G. Lebberger 557,684 

Fender. See Car fender. 

Fiber, composition for treating, C. Ef ros 557,568 

Field motor, rotary. C. S. Bradley 557,957 

File, bl.'l, Baldwin & Goodwin 557,754 

File, letter, H. S. Sternberger 557,623 

Firearm f orestock, T. G. Bennett 557,947 

Firearm, magazine, J. L. McCullough 557,863 

Fire escape, M. Church 557,971 

Fire extinguisher, automatic chemical, F. H. 

Cyrenius 557,770 

Flagstaff bolder, R. S. Cbevrier 557,969 

Flour mixing or blending machine, B. M. Root 557,892 

Flower stand or shelf . F. G. Pittet 557,875 

Fluid meter apparatus, coin freed, F. Wright 557,929 

Fluid pressure regulator, B. F. and H. F. fladley 557,811 

Flush tanfe. R G De La Hunt 557,560 

Fly trap, A. Tuffnell 557,919 

Fodder shredder, Tracy & Piatt 557,727 

Forging machine, W. R. Webster 557,922 

Fur tail trimming, artificial, E. Kraatz 557,6S3 

Furnace. See Hot air furnace. Regenerative 

furnace. 
Furnaces, apparatus for condensing fumes from 

smelting, H. W. Rappleye 

Gaee. See Pressure gage. 

Game apparatus, R. Booth 

Game machine and apparatus, E. D. Averell 

Garment stretching frame, L. Raphael 

Gas burner, illuminating. Teal & Hamm 

Gas burner screen, J.Koch 

Gas governor, T. O. Perry 

Gas pipes, pressure alarm for, F. S. Baker 

Gate, D. W. Brooks. 

Gate, Butcher & John 

Gate, J. H.Johnson 

Gatp G ^Varner 

Gear'f or hoists, etc, combined starting, stopping, 
and reversing, A. D. Dobson 

Generator. See steam generator. 

Gig mill, N. H. Grosselin 

Giove fastener, J. B. Cbase 

Glove fastener, W.S.Richardson 

Gloves, etc., fastening for, W. S. Richardson 

Grate, dumping, Roney & Town send 

Gravi t y lock, J . D. Moore 

Grinding and polishing machine, A. Johnston 

Grinding edges of flat bars, plates, etc., machine 
for. R. W. Hunton 

Gun. air. W. F. Markham 

Hackling machine, W. H. H. Sisum 

Halter and blind, combined, A. S. Smith 

Handle, H.L. Vietts 

Harness pad or lining, Biggs & Ely 

Harness, supplemental terret attachment for, J. 
Smith 

Hat body rounding machine. A. C. Saxton 

Hat, miner's, McNamara & Peppier 

Hay and stock rack. W. & E. C. Daniels 

Hay loader, M. Drolet et al 

Heater. See Liquid beater. 

Heating apparatus, N. B. Frost. 

Hinge and check, combined door, ,\. Allgier 

Hog suspending and holding device, J. E. Van- 
note 

Hook. See Checkrein book. Display book. Swivel 
book. 

Hooks and eyes, etc., fastening device for. 
Matthews &Mott 

Horseshoe, J.B.Gillespie 

Hose pipe nozzle, adjustable, H. H. Gorter 

Hot air furnace, Bair and Steinbrick 

Hot air furnace, <;. J. Gapewell 

House constructi-m, E. Totman 

Indicator. See Medicine dose indicator. Speed 
indicator. Stature indicator. 

Insulator. C A Peterson 

Insulator, H. W. Rappleye 

Intrenching tool, J. H. Gageby 



557,880 

557,646 
557.938 
557,603 
557,721 
567,833 
557,696 
557.534 
557,563 
557,550 
557584 
557,921 

557,776 

557,991 
558,012 
557,701 
557.703 
557,891 
557,595 
557,825 

557,680 

557,849 
557,621 
557,710 
557,628 
557,885 

557,904 
557,896 
557,864 
557.652 
557,978 

558,017 

557,936 



557.850 
557,665 
557.799 
557,753 
557.551 
557,726 



Jack. See Lifting jack. 

Journal boxes, electric indicator for hot, W. B. 

Chockley 

Kicker, Gohmann & Terstegge 

Knife. See Lock knife. Pocket knife. 
Knitted fabric, apparatus for producing ornamen- 
tal circular, A. E. Adams et al 

Knitting machine. J. Bennor 557,638, 

Knitting machine, Manderfleld & Brewin 

Knitting machine, automatic straight, J. Bennor 
Knitting machine sinker actuating mechanism, 

J. Bennor 

Lamp, A. Kiesow 

Lamp, electric arc, H. E. Bradley 

Lamp, electric arc, T. Reyman 

Lamp bolder, adjustable incandescent, E. Wade 

Lamp, miner's safety, K. Broucek 

Lantern, Sweetland & Kraft 

Latch, door, A. T. Green 

Lathe, nulling or beading, E. Rutishauser. 

Lathing, metallic, A. a. Fordyce 

Leading device, A. J Knight 

Lever bracket, supp orting, J . M. Boyer 

Lifting jack, J. D. GurganuE 

Lifting jack, J. G. Lane 

Lighting implement, R. K. Cooke 

Line holder. J . W . Gray 

Linoleum, apparatus for making inlaid or mosaic, 

Eisenhardt & Flynn 

Linotype machine, Mergentbaler, H. T. Sund- 

strom 

Liquid heater, M. G. Wilder 

Lock. See Door lock. Gravity lock. 

Lock, W. T. Bohannan 

Lock, Bundren & Crosby 

Lock, G.E.Tyson 

Lock frame or case, C. F. De Arden 

Lock knife, I. E. Hotchklss 

Lock, pneumatic balance. C. N. Dutton 

Locomotive sand injector, H. Tirmann 

Locomotive, submarine, S.Lake 

Locomotive tenders with water, apparatus for 

supplying, Sattelkau & Winkelmann :. ... 

Locomotive track sanding device, H. Tirmann ... 

Loom, J. H. Northrop 

Loom warp stop motion, O. Smith 

Lubricator. See Axle lubricator. 

Lunch companion, J. Guminski 

Mail bag fastener, H.T.J. Gilbert 

Mat. See Wire mat. 

Match making machine, Beecber & Wright 

Match, slow, R. F. Cooke 

Matrix and matrix distributing mechanism, W. 

Berri 

Mattress bats, means Cor making, D. Haynes 

Measuring and transferring liquids, vessel for, F. 

W. Poston 

Mechanical motor, J.M. Dickson 

Medicine dose indicator, H. P.Scott 

Meter. See Water meter. 

Milk, apparatus for sterilizing. W. Kortum 

Milk cooler, A. H. Reid 

Mill. See Gig mill. Reducing miU. Windmill. 

Milling machine, W. & S. Moltrup 

Mining machine, Wolf endale & Fritz 



557.600 
557,881 
557,988 



557,650 
557,666 



557,63 
557.639 
557,845 
557,641 

557.640 
557^29 
557,648 
557.606 
557,732 
557.548 
557,717 
557,578 
557.894 
557,658 
557,832 
557.955 
557,579 
557,836 
557,555 
557,800 

557,785 

557,716 
557,740 

557,952 
557,963 
557,731 
557,772 
557,818 
557.566 
557.7:B 
557,835 

557,613 
557,724 
557.998 
557,906 

557,668 
557,663 

557,946 
557,556 

557,541 

557,675 

557,876 
557,774 
557,616 

557,993 
557,883 

557,594 
557,745 



Mirror attachment for dressers, Gibson & Crank.. 

Moulding machine, F. H. Van Houten 

Motor. See Electric motor. Field motor. Me- 
chanical motor. 

Mouthpiece, adjustable, H. Elliott 

Musical instrument, G. A. Fullerton 

Musical instrument, stringed, G. A. Fullerton 

Necktie, B. Mercer 

Nose ringer, W. S. Taylor 

Nozzle, spraying, W. L. Deming 

Ore roaster, revolving, L. S. Austin 

Organ octave-coupler, E. C. Lombard 

Oven, baker's. A. Barenz 

Oven shelf, baking, C. R. Bonnett 

Packing, elastic core semimetalllc, A. Montgo- 
mery 

Pad. See Harness pad. 

Pan. See Baking pan. 

Paper boxes, mechanism for making, J. T. Craw. . 

Paper holder, toilet, H. H. Chlllberg 

Paper polishing machine, C. F. Hautr 

Paper sheets, machine for separating and feed- 
ing. E. Dummer 

Pegging machine born or stock support, S. M. 
Cutter 

Pencil case, E. Pane 

Pencil sharpening, pointing and cleansing device, 
H. W. Hales 

Photographic background carrier, Green ft Law- 
ton 

Photographic developing cabinet. R. Aramburu . . 

Pipe cleaning apparatus. C. Peters 

Pipe wrench, P. M. Knopp 

Planter and cultivator, corn, W. G. Bixler 

Planter, corn, C. E. White 

Planter land marker, C. H. Myers 

Planter, potato, N. M. Nelson 

Planter seed dropper, corn, W. M. Frank 

Planting machine, corn, H. Hall 

Pliers, parallel jaw. A, Schatz 

Plow, Morano & Gann 

Plow, J. Oliver 

Plow claoip, abutment and scraper holder, Mo 
Clurg & Phillips 

Plow, disk, J. A. Stewart 

Plowing apparatus, steam, E. Ingleton 

Plumb and level, Fish & Joyce 

Pocket knife, A. K. Brauer 

Precious stones in dops for polishing and grind- 
ing, machine for setting, J. E. Evard 

Precious stones, method of and apparatus for 
grinding and polishing, J. E. Evard 

Press. See Baling press. Printing press. 

Press, F. Cbase 

Pressure gage. T. M. Gordon 

Printing machine, L. W. Soutbgate 

Printing machine rewinding attachment, C. J. 
Buckley 

Printing press, T. C. Damborg 557,559, 

Printing press, B\ X. Hooper 

Printing press, W. H. R. Toye 

Printing presses, apparatus for transferring pa- 
per from feeding machines to, T. A. Briggs. . . 

Puller. See Cork puller. Drill puller. Stump 
puller. 

Pulley crowning machine, S. H. St, John 

Pulp chips, apparatus for assorting wood, Talbot 
& Jones 

Pump, Hanna& Householder 

Punching and eyeleting machine, C. Whitfield ... 

Puzzle, C. A. Worrall 

Race horses, device for starting, J. J. Sullivan — 

Rack. See Hay and stock rack. 

Racking apparatus, beer, M. Warren 

Rail bond, electric^Ford & Jens 

Railway crossing, W. V. Wilson 557,927, 

Railway, electric, W. R. Elliott 

Railway signal, automatic electric, W. W. Alex- 
ander 

Railway spike, C. R. Neher 

Railway switch, J. Kesselring 

Railways, closed conduit and appliance for elec- 
tric, W. R. Edelen 

Reaping machine, B. F. Rich 

Reducing mill, W. O. Cofleld 

Reel carrier, L. D. Arnold 

Reflecting cap for burners. Fowler & Higgins 

Regenerative furnace, S. T. Well man 

Register. See Cas h register. Scale register. 

Regulator. See Draught regulator. Fluid pres- 
sure regulator. 

Rein holder, E. H. Howland 

Revolver ejector mechanism. Harrington & Rich- 
ardson 

Riveting machine, W. R. Fox 

Roaster. See Ore roaster. 

Rock drill with hydraulic feed, rotary, A. B. W. 
Melssner 

Roll! uj mill adjustment. G. W. McClure. 

Safety stand, II. E. Frlese 

Salt and pepper box. combined, D. M. Kittle 

Sash balance. J. H. Bane 

Sash fastener.H. A. Book 

Sash holder, C. Hadden. . — 

Saw set and tooth holder, I. H. Spelman 

Saw setting machine, J. F. Bredin 

Saws, apparatus f or Jplacing logs upon carriages 
of slabber gang, E. C. Hargrave 

Scale register, automatic, F. R. Moser 

Screen. See Gas b urner screen. 

Seal. car. H. L. Burrili 

Seed delinter, cotton, J.J. Faulkner 557.789, 

Seeding machine furrow opener, F. R. Packham.. 

Seine float, Ryall & Chatham 

Sewer inlet, G. A. Ensign 

Sewing knitted fabrics, machine for, J. Bennor. . . 

Sewing m achine covers, retaining device for, 8. 
H. Wheeler 

Sewing machine shuttle, W. Brandt 

Sewing machine thread pull off device, J. H. 
Trowbridge 

Shade fixture, adjustable window, R.C. Bird 

Sbade, window, J. G. J. Davis 

Shafts, vehicle, C. A. Floyd 

Show case, Conlin & Whltty 

Show case, cabinet, A. Bever 

Signal. S £.e Railway signal. 

Sheer, vegetable, Struble & Turner. 

Snow guard, C. H. Gilman 

Snow melting machine, B. S. Craig 

Snow plow, W. Leatch 

Soldering plates of iron or steel with sheets of 
copper or Its compositions, apparatus for, B. 
W. EncqulBt 

Sole laying machine, E. E. Winkley 

Sole rounding machine, Todd & Leary 

Soles, rounding out and channeling machine for 
boot or shoe, A. C. Winn 

Sorting machine, C. G. Poulson, Jr 

Speculum. V. W. Gilbert 

Speed indicator, H. J. Boon 

Speed of differential gearing, means for changing, 
L. W. Penney 

Spinning machine, J. A. Miller 

Spool heads, machine for applying metal cover- 
ings to. A. T. Tregurtha 

Square, T, Hammersf& Clark 

Stand. See Flower stand. Safety stand. 

Staple driving machine, a. W. Day 

Station indicator, F. W. Ayers 

Station indicator, F. J. Headley 

Stature indicator, W. Elborne 

Steam boiler, sectional. N. W. Pratt 

Steam generator, bigh pressure, E. T. Seder holm. 

Steam trap, N. Nil son 

Steering gear, O. E. Bergman 

Stitch cutter, bow, W. Robertson 

Stop motion, D. C. Ryder 

Stopper. See Valve stopper. 

Storage battery, A. P. Vetter 

Stove, H. F. Bartlett 

Stove, W. ('. Dlmmock 

Stove, gas, Morton & Pringle 

Stove polish, Lof green & Wbisler 

Strap. See eccentric strap. 

Stump puller, L. J. Widmer 

Sugar, man uf acturing, O. A. Bielmann 

Sugar, refining, o. A Bielmann 

Swint, M. W. Reeves 

Swing fan attachment, J. S. Alexander 

Switch. See Car switch. Electric switch. Rail- 
way switch. 

Switchboard testing apparatus, multiple, C. B. 
Scribner 

Swivel hook, J. Petermann, Jr 

Table. See Extension table. 

Tank. See flush tank. 

Telephone exchanges, multiple switchboard for, 
M. G. Kellogg. (Reissue) 

Telephone lines, lock out system for, C. E. Scrib- 
ner 

Telephone transmitter. W.L. Wilhelm 

Telephony. W. C. & J. M. Lockwood 

Thill coupling. C. Cathan 

Thill coupling, W. Horning 

Thill coupling. L. Rawdon 

Thill coupling, Schmidt & Lowry 

Thrashing machine, W. McKenzie 

Thrashing machine attachment, H. W. Harned. . 

Thrashing machine straw carrier attachment, 
Reeves & Kailor 

Tie. See Pence tie. 

Tie plate, T. A. Griffin 

Tigbts for bicyclists, etc., A. W. Dunning 

Tire, pneumatic. E. Christiansen. 

Tire, puncture proof, A. L. Smith 

Tires, repairing pneumatic, P. Mercler 



557,676 
657,627 



567,569 
557,661 
557,662 
557.591 
557,719 
557,977 
557,937 
557,843 
557,536 
557,759 

557,856 



557,557 
557.553 
557,806 

557,656 

557,769 
557,599 

567.670 

657,990 
557.633 
557.874 
557,587 
557,544 
557.739 
557,859 
557,866 
557.987 
667,671 
557,615 
557,596 
657.999 

667,689 
557,624 
667,822 
557,983 
567,760 

557,981 

567,980 

668,011 
657,989 
557,907 

557,649 
568.000 
557,582 
557,626 

557.761 



557,712 

657,718 
557,812 
557,738 
658,009 
557,915 

557,735 
558,016 
557.928 
557,657 

557.749 
557,092 

557,828 

557,784 
557,608 
657,973 
567.752 
557,795 
557,924 



557,583 



557,814 
557,986 



667,686 
557.861 
557,660 
557.682 
557.940 
557,953 
557,803 
557,908 
557,959 

557,813 

557,858 

557,964 
5671790 
557.868 
557.611 
557,786 
557,637 

557,925 
557,547 

557,730 
557,543 
557,771 

557,793 
557,974 
557,948 

557.914 

557,797 
557.976 
667.995 



557,979 
557,744 
558,004 

558,007 

557.877 
657,684 
557.954 

557.695 
557,688 

557,729 
557,804 

558,018 
557,635 
557,677 
558,014 
557.700 
557,899 
557,693 
567,539 
557,887 
557,612 



557,920 
557,537 
557,775 
557.867 
567,842 

557.630 
557,642 
557,643 

557,882 
557,533 



557,708 
557,601 



11,529 



557.898 
557.741 
557,688 
657,562 
667.817 
557.604 
657,707 
557,691 
657,673 

557,701 

557,667 
557,563 
567.970 
557,709 
667.851 



Tobacco tag and badge, combined, L. H. Neu- 

decker 537,866 

Tongs, butter, J. R. Farntaam 557.982 

Tooth, artificial, H. V. Des Portes 557,654 

Toy, W. Barth 557,756 

Track sanding apparatus, H. Tirmann 657,723 

Trap. See Fly trap. Steam trap. 

Tree protector, J. D. Smith 557,905 

Trolley mechanism, J. M. Kennedy 557,827 

Trolley wire hanger, W. A. McCallum 557,860 

Truck, H. O. Thomas. (Reissue 11.530 

Truck, electric car. C. F. Baker 557,535 

Tunnels, etc., free from rubbish produced by 
blasting, method of and apparatus for keep- 
ing, A. Brandt 557,958 

Tube machine, C. L. Baker 557,636 

Tubes, machine for making seamless tapered, J. 

Findlay 557,791 

Type, machine for making justified lines of. T. 

Lanston 557.994 

Type setting machines, space bar for, W. Berri... 567540 

Typewriter carriage, A. w.8telger 557.912 

Typewriter carriage shift, A. W. Steiger 557,910 

Typewriter letter spacing mechanism, A. W. 

Steiger 557,911 

Typewriting machine, W. J. Barron 567,955 

Typewriting machine, Z. G. Sholes 557,617 to 557,619 

Typewriting machine, A. W. Steiger 557,909, 557.913 

Typewriting machine, B. C. Stickney 657.711 

Typewriting machine, W. H.Travis 557,728 

Typewriting machines, word counter for, J. A. 

Hasty 557,674 

Upholstering machine, Young & Locber 557,748 

Urinal guard or screen, M. W. Brockman 567,762 

Valve, T. V. Coony 557,975 

Valve, H. Sleben 557.902 

Valve, atomizer, R. Lockwood 557,689 

Valve gear, M. N. Forney 657,794 

Valve locking or unlocking device, Bayley & 

Clark 557,943 

Valve mechanism, cut off, C. W.Thompson 557,916 

Valv e stopper and measuring device, C. E. 

Wyckoff 557.931 

Valve, tap or other, W. H. Foss 558,020 

Vault, sectional adjustable burial, W. Eckels 557,783 

Vehicle, 8. M.Schlndel 558,002 

Vehicle brake, J. W. York 567,747 

Vehicle top bow. E. P.Hill 657,581 

Ventilator, B. M. Reynolds 557,607 

Wagon, H. Steeck 558,003 

Wagon brake, A. Plrch 557,699 

Wagon, dumping, W. Haywood 557,807 

Wagon or cart, dumping. J. S. Erlckson 657.570 

Wagon seat attachment, Deplanty & Wilson 557,773 

Waist, T. B. Fitzpatrick 557,792 

Wash bench and ironing table, combined, E. D. 

Norton 557.867 

Wash board, W.B.Cannon 557,966 

Water closet bowls, etc., joint coupling for, C. A. 

Blessing 557.645 

Water closet seat. O. T. Dutro 557,780 

Water closet tank valve, W. T. Fox 557,659 

Water meter, F. A. Hubbucb 567,820 

Water purifying apparatus, N. O. Goldsmith 558.018 

Water tube boiler. C.G. P. de Laval 557,838 

Water wheel, turbine, A. W. Haag 557,802 

Waterways, balance lock for, C. N. Dutton 557,664 

Wheel. See Caster wheel. Water wheel. 
Winding machine, spool or bobbin, W. H. H. 

Sisum 557,620 

Windmill. W. A.Johnson 557,681 

Windmill, T. Rogers 557,889 

Windmill, W. M. Rowan 557,893 

Window, W. H. Dean 557.653 

Wire connector, C. H. Mclntire 557.690 

Wire mat, W. Elmes 558,015 

Wood moulding machine, F. H. Van Houten 658,005 

Wrench. See Pipe wrench. 

Yoke, neck. J. & J. W. Anderson 667,751 



DESIGNS. 

Apparel, metal slide for wearing, J, Obrig 25,351 

Bicycle saddle, W. A.& M.H.Hulbert 25,363, 25.364 

Car seat panel, J . A. Brill 25,362 

Carpet, C. F. Gedney 25,371 

Carpet, J. B. Neil 25,372 to 26,374 

Carpet, A, M. Rose 25,369, 25,370 

Cigar box pattern, N. Witsch 25,348 

Dynamo machine frame, F. Bain 25,366, 25,366 

Engine wheel, M. Geary 25,367 

Fireplace front, C. Braun 25,360 

Gage, marking, D. P. Osbom 25,357 

Game board, Donahue & Sulll van 25,349 

Hatchet, E. Rogers 25.358 

Hinge, F. Kaemmer 25,356 

Jar. fruit, A. G. Smalley 25.354, 25,355 

Lamp holder, P. Rhind et al 25,353 

Lifting jack stand, F. I. Joyce 25,361 

Parasol or like article, W. C. B. Sparry 25,368 

Puzzle, W. S. Bates 25,350 

Sign case, advertising, H. F. Nehr 25,369 

Spoon, Potter* Dane 25,346 

Spoon, etc., H. L. Wallace 25,347 

Toothpick holder, S. Fuerstenberg 



IHtbvertisemeTitB. 



ORDINARY RATES. 
Inaide Page, each insertion - - *5 cent* a line 
Hnck Page, ench insertion - • - - SI. OO a line 

XW For some classes of Advertisements, Special and 
Higher rates are required. 

The above are cnarges per agate line — about eight 
words per line. '1'his notice shows the width of the m,e. 
and is set in agate type. Engravings may bead adver- 
tisements al the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as earlv as Thursday 
morning to appear in the roiiowing week's issue. 




00D 01 mETHL WORKERS 



without steam power can save 
time and money by using our 



SEND FOB CATALOGUES— 

A — Wood-working Machinery. 

B— Lathes, etc. 

SENECA FALLS MFG. COMPANY, 

695 Water St, Seneca Falls, N. Y. 



BALL BEARING AXLES AND RTJB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia, October, 1894, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement. No. 
»»a. Price 10 cents. To be had at this office and from 
all newsdealers. 



.POWER* FOOTl SMAPERS. PLANERS. DRILLS 



Wl iM l ! i T A' i'tf>aWfcffV]' ) H 



SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. 0. 



X RAYS. 

CROOKES TUBES 

of approved sizes and types. 

Also Candelabra, Decorative, 
and Miniature Lamps and Elec- 
tric Signs. 

Edison Decorative and 

Miniature Lamp Department, 
Harrison, N. J. 



X RAYS. 

TUNCSTATE OF CALCIUM 

FOR FLUORESCENCE SCREENS. 

Ready for Immediate Delivery. 

RICKETTS &. BANKS, 

Analytical Chemists* 

104 JOHN STREET, NEW YORK. 



TRADE MARKS. 

Aperient and cathartic sirup and elixir, Winkel- 
mann & Brown Drug Company 

Bating powder, soda, saleratus, washing powders, 
extracts, spicea and bluing, Reed & Gere Man- 
ufacturing Company 

Beer, Christian Moerlein Brewing Company 

Beer, Indianapolis Brewing Company 

Beer dispensing apparatus, Berner-Mayer Com- 
pany 

Beverage, fermented or carbonated non-intoxi- 
cant, J.J. McLaughlin 

Bicycles and parts of same, A. G. Spalding & 
Brothers 

Blacking or dressing for boots and shoes, Teats & 
Kettenbacb 

Boots and shoes. Foot, Schulze & Company 

Burners in which petroleum oil is used, hydrocar- 
bon, Dangler Stove and Manufacturing Com- 
pany 

Candy.J.W. Dole 

Car wheels, P. a. Griffin Machine Works 

Cereals, prepared, Muscatine Oatmeal Company 

Coffee, roasted, Steinwender - Stoffregen Coffee 
Company 

Cprsets. A urora Corset Company 

Dress shields, I. B. Kleinert Rubber Company 

Flour, H. B. Smith 28,097, 

Flour, wheat, H. N. Schooley & Son 

Flour, wheat, B. Stern & Sons 

Gold, sterling silver and plated jewelry and silver- 
ware. Foster & Bailey 28,069, 

gum, chewing, H. E. Hickox 
airpins, Richardson & De Long Brothers 

Hair tonic, shampoo, face powder and a prepara- 
tion for the skin, Johnson Brothers 

Headache, neuralgia, catarrh, hay fever, asthma, 
colds, sore throat, grippe and other affections 
of tbe air passages, Cushman Drug Company . . 

Hose, cotton rubber lined, linen and cotton hose, 
hydraulic, Bowers Rubber Company 

Leather dressing, Restorff &|Bettmann 

Liniment, W. T. Moxon 

Lozenges, H.Thayer & Company 

Lubricants and dressings, Kent Lubricating Com- 
pany 

Medicinal bitters, L. N. Brunswig 

Oil for machinery of all kinds, lubricating, Pacific 
Steam Whaling Company 

Oil, illuminating, Jenney Manufacturing Com- 
pany 

Oleomargarine. Capital City Dairy Company 

Packing, piston, American Steam Packing Com- 
pany 

Pens, Tower Manufacturing and Novelty Com- 
pany ... 

Poison, animal and bird, E. W. Dodge 

Pomade, face cream and restoratives, dressings 
and dye forthehair. E. M. Ten Byclt 

Remedies and pills, tablets and capsules. Internal. 
Puritana Compound Company 28,112, 

Remedy in pills, tablets and capsules, internal, 
Puritan a Com pound Company.. 

Rubber shoes, Boston Rubber Shoe Company 

Rubber sundries, certain named druggists', W. F. 
Ware 

Soap, laundry, F. L. Falck & Company 

Tea and coffee, J. Stiner & Company 

Toilet tablet for the bath and toilet stand, D. Cole 




28.106 
28,107 

28,108 

28.106 

28,110 

28,080 
28,075 

28109 
28,093 
28,111 

28,102 



28,073 
28.074 



28.100 



28.070 
28,091 
28;072 



28,078 
28.081 



28,083 



28,084 
28,095 



28.079 



Physical and School Apparatus 

GALVANOMETERS 

STANDARD, SINE, TANGENT, 
REFLECTINO and WIEDEriANN 
GALVANOIIETERS 

Catalogue free, 

E. S. Ritchie & Sons, Brookline, Mass. 
The Curtis Balanced Steam Trap 

Combines more Superior 
Features than any other 

Trap in the market. 

iy Send for circular S. C. 
giving particulars. 

D'ESTE & SEELEY CO. 

29-33 Haverhill St., 
BOSTON. 




NEW PATTERN = = 
- = 16 INCH SWING 

ENGINE LATHE 

Guaranteed for accuracy. 
Weight 1835 lbs. 

• F. E. REED COMPANY • 

P. O. Box 817, WORCESTER, MASS., U. S. A. 




BRASS * LATHES 



and General Line of 
Machine Shop Tools. 

Hill, Clarke & Co. 

160 Oliver St., Boston. 
16 So. Canal St., Chicago 




A printed copy of the specification and drawing ot 
any patent in tbe foregoing list, or any patent in print 
issued since 1863, will be furnisbed from this office for 
26 cents. In ordering please state the name and number 
of tbe patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of tbe inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
if complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 




,Our i 

!New t 

[Catalogue I 

IS READY | 

FOR YOU | 

book of the best of # 

[modern fine took for ♦ 

mechanics and draughts- ^ 

♦ 



:en, 98 pages, new 
[tools, new cutters, re- 
luced prices of English 
and metric steel rules. 
| SHALL WE SEND YOU ONE ? 

+ THE L. S. STARRETT CO., BOX 1 3, ATHOL, MASS. 
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WHAT'S IN A NAME?^ 

Much, everything, nowadays. Compe- 
tition is keen, and tempts to dishonesty in 
business. For that reason "reputation" 
counts most. When you're buying a wheel 
have regard to the name of the maker. 




The Whitman wheel — because it IS a 
Whitman wheel— is the standard of honest 
manufacture in all its parts. You are sure 
of satisfaction in every way. Illustrated 
catalogve on application. If the Whitman 
wheels are not on sale in your town, write 
for agency. 
WHITMAN SADDLE CO., 118 Chambers St., New York 



Cycle Saddle 




for Ladles' use. Broad and comfortable, and guaran- 
teed to hold its shape. Most sensible and serviceable 
Saddle in the market. Twenty yearB* experience in 
working leather enables n fl to make good this claim. 

All styles Gentlemen's EWjffffijf If your dealer will 

Saddles also. Ask for the B *^^*' ia not supply you we 

will send, prepaid, on receipt of price: Ladles', $4.00; 

Gentlemen's, $3.50. Furnishedwith clip for Tor L seatpost 

THE! DUGUID SADDLERY CO., Syracuse, N. Y. 




» Bicycles 

~" Shipped anywhere 

C. O. D., at lowest 
[wholesale prices. 

1*100 '".k»ood'for»ST.M> 
»86 'Arlington' " (4..00 

Kit, b •> ts;.io 
$90 Blujele " (10.7a 

Latest models, fully guaranteed; pueumatic tires; weight 1 71. to 
30 lbs.; a 11 styles and prices. Large illustrated catalogue Free. 

CashBuyers'Union,162W.VanBurenSt.B-131Chicago 




THIEF PROOF 

Shannon Bicycle liock and Holder 
holds wheel upright and locks it se- 
curely. Safe from borrowing friends 
or bicycle thieves. Holder locks to 
wall or object and conceals the mode 
of attachment and cannot be tamper- 
ed with. Makes a safety deposit for 
the bicycle. All keys different. If 
dealer hasn't them, we will send on 
receipt of 92.00 for wall holder or $2.50 
for floor holder. SAFETY MFG. 
CO., 65 S. Canal St., Chicago. 



"My Well and what came out of it." 

A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 

By the 

Pohle Air Lift Pump 

Bulletins to tell you will be sent on application. 

The Ingersoll-Sergeant Drill Co. 

Havemeyer Building, 26 Cortlandt Street, New York. 




Motors, Dynamos 

WE MANUFACTURE ALL SIZES, 

FOR ALL PURPOSES, 
LOWEST PRICES. 

Illustrated circulars and full 
Information sent free by mail. 
CARD ELECTRIC MOTOR 

AND DYNAMO CO., 
667 Bourse Bldg., PHILA., PA. 



PRIESTMAN SAFETY OIL ENGINE 

"Phenomenally low in cost of operation."— Franklin Inst. 

N M STEAM K«osene, NOT Gasoline 
NOR 

KSUINEEK 

Economical, Simple, Safe, Au- 
tomatic. For Electric Light- 
ing, Pumping, Milling, etc 
PRIESTMAN & COMPANY, ihc 
530 Bourse Building, 




t uilattelpliia 




VANDUZEN^PUMP 

THE BEST IH THE WORLD. 
Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freesea. Every Pomp Guaranteed. 

lO SIZES. 

200 to 12000 Gallons par Hour. 
Co«i*Tfto$75each. Address 

THE E. W. VANDUZEN CO., 

to 108 B. Second St., Cincinnati, 0. 



No Dirt. 



No Smoke. 



No Noise. 



No License. 



PENNSYLVANIA IRON WORKS COMPANY, 




BUILDERS OF THE 

"BLOBE" BAS 

. . . AND . . . 



Launch with 9-1. H. P. " Globe " Engine, property of 
F. F. Milne, Island Heights, N. J. 



6AS0LINE EN6INES 

for Stationary and 

Marine Service. 



EeT~ Catalogues and Prices on application. 



Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 



PERFORATED 



METAL 



f °Mu 



u se 8 



Chicago, ill.us.a. ▼.ho 2m pearl stnewyork 




HELLO, CENTRAL! 

Long Distance Granular Carbon Telephones ! 
The best" is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back if it don't. Exchanges invit- 
ed to take a pair on trial. Ten styles to choose 
from. Drop a postal in the slot and get illus- 
trated catalog and particulars by return mail. 
PHCENIX INTERIOR TELEPHONE CO., 
131 Liberty St., New fork. 



ONLY PRACTICAL 



MAGAZINE CAMERA. 

SUNART'S 

VENI, VIDI, VICI," 

SUNART MAGAZINE, 

SUNART FOLDINGS. 

Send for Illustrated Cata- 
logue— 2 cent stamp. 
SUNAllT PHOTO CO., ROCHESTER, N. Y. 




WORKSHOPS 

With outfits of Barnes Wood and Metal Working 

«- FOOT POWER, -*» 



WITH 
YOUR 



Machinery yon can success? ally com- rj 
pete with Factories that use steam ** 
power, both in quality and profit on product. 
The only complete line of such mfsChinea 
made. Have stood the test twenty years. 
Bend for catalogue. Address: 

W. F. A. JOHN BARNES CO., 
1999 Ruby St., Rockford. Ills. 




ALG0 




VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest Improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 
2, 3, 5 and 7 b. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoli/ne used. 



Marine Vapor leucine Co.. Jersey City, N. J. 



BUY 
TELEPHONES 

Tlmr hit siiod— not ''cheap thine*.." The differ- 
ence in cost is little. We guarantee, our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are ItOTII (.OOIJ. 
WESTERN TELEPHONE CONSTRUCTION CO, 
440 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States 




DO YOUR OWN 
PRINTING 

»5. PRESS for 

cards, circulars, &c 
Press for printing 
a small paper, $40. 



Save money 1 Make 
money printing for 
others ! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etCj, to factory. 
KELSfiY & CO. 
Meriden, Conn. 



N. Y. CAMERA EXCHANGE 

50* Saved o n all makes off Cameras 

Headquarters for Buying, Sell- 
ing, and Exchanging Cameras or 
Lenses. Large assortment always 
on hand. Developing,printing,elc. 

Photo supplies of every de- 
scription at low est prices. 

£»" Send 2c. stamp for bar- 
gain list. Address 
N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK, 





^ I^o. 2 IjairooiKl 



o 



ALIGNMENT— Perfect and permanent. 
IMPRESSION- Invariably uniform. 
TOUCH— Soft, light and elastic. 
SPEED— 206 words a minute. 
DURABILITY— The fewest parts, the best made 
VARIETY— 12 languages, 37 styles of type, paperor 

cards of any widtn or size on one machine. 
PORTA BIIjITY— Weighs only nineteen pounds 

complete, with traveling case. 

THE HAMMOND TYPEWRITER CO., - 401 East 62d Street, - NEW YORK 



Possesses 



Ma y Typewrit r 
Improvements 



interest the novice bat excite the scorn 
of the expert. 



The 

Number 



SIX 



New 
Model 



Remington 

Sta dard Ty writer 

is not built that way. Its improvements are 
Real — real to the experienced operator, as 
well as attractive to the novice. 

A developement — not an experiment. 

FACTS PROVE IT 

SEND FOR A BOOKLET 

Wyckoff, Seamans & Benedict 

327 Broadway, New York 



YOST 



WRITING 
riACHINE 



* 




* 



The distinctive features of the Tost Machine. 
permanent alignment, direct inking, beautiful 
work, strength, simplicity, and durability are 
shown in perfection in the No. 4 Model, 
which has been proved by two years' use to be 
the best on the market. %W Catalogue free. 

Yost Writing Machine Co. 

6 1 Chambers St., 50 Holborn Yiaduct, 
NEW YORK CITY. LONDON, ENQ. 



BE 





IT 

a SAVES 
k OIL. 


**-». THE ^-^a 


B?«.r^ 


1 AUTO* 


1— SAFETY ""-■J 

IATIC DOUBLE FEED 
. . CRANK PIN OILER. 



$1 currency or stamps will bring you a 
. ^ sample 1m oz. capacity. Money re- 

Crank Pin Oiler funded if not satisfactory. 
Penberthy Injector Co., 116 SeventhSt , Detroit, Mich. 

PEERLESS" DUPLEX 

PIPE THREADING 

MACHINES 

Combination Bench and 

Pipe Vises. 

Continuous Feed Ratchet Drill 

Bignall & Keeler Mfg. Co. 
Box 373, Edwardnllle, III. 




J ^^^ DO 



vou USE GRINDSTONES? 

[f so, we can supply you. All sizes 
iiKMinifd and iitimumit «*fl. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. %W Ask for catalogue. 

The <!I.KVKIiAM) STONE CO, 

2d Floor, Wilshire, Cleveland. 0. 



«vvfRsi6LELir 

COLLARS AND CUFFS. 



MADE OF FINE CLOTH IN ALL POPULAR STYLES. 

Equal in Fit and Wear to finest linen 

Not to be laundered ; whan soiled reverse, then discard. 

LUXURIOUS and ECONOMICAL. 

Sold at nil leading Gents' Furnishing Stores, but if not found 
send twenty-five cents for a box of ten Collars 
or five pair* of Cuffs, naming the size and style. 
B3Sample Collar and pair of Cvfft tent /or CENTS. 
Reversible Collab. Co. Boston, 77 Franklin St.New York 






REAGAN FEED WATER HEATING, WATER CIRCULATING AND 

CUHIflUG EDITCC For STATIONARY. MARINE, and 

oHAMNb bKAIto, locomotive boilers. 

AGENTS WANTKIJ in all parts of the United States to manufacture 
our Grates on royalty. |y Send for Catalogue. 

WATER CIRCULATING GRATE CO., Mfrs. and Sole Props., 
General Office and Works, 10WS-1028 Filbert St., Philadelphia, Pa. 

.The Loss of a Limb 

was formerly of much more consequence than it 1b nowadays. Science has softened the blow. With 

Marks' Patent Rubber Feet and Hands, 

fitted to bis Famous Artificial Limbs, came comfort, natural convenience, and durability. Over 
17,000 of them are in use all over the world. Maker to the U. 8. and other Governments .... 



Electricity 

Mechanics; Mechani- 
cal and Architectural 
Drawing; Plumbing; 
Architecture; Mining; 
Civil Engineering in 
all Branches; Steam 
Engineering (Stat'v., 
Loco, and Marine).' 
The International 
Correspondence Schools 




To Electrical 
....Workers, 

Machinists, Miners, 
Plumbers, Civil Engi- 
neers, Draughtsmen, 
Carpenters, Steam En- 
gineers, Steam Fitters. 
Referrnea. Free Ap- 
paratus. Send/or Cir- 
cular, Stating Subject 
you wish to Study. 

B 94*4 , Sermntoa. Pa. 




This beats Wind, Steam, or Horse 

Power. We offer the 
WEBSTER factual horse power 

GAS ENGINE 

for $1 50. less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made In lots of 100, 
therefore we can make the price. Box- 
ed for shipment, weight 800 pounds. 
Made for Gas or Gasoline. 

tW Write for Special Catalogue. 

WEBSTER MFG. fffi. 

1074 West 15th Street, CHICAGO 



GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
Coal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to 40 H. P., actual. 
The Springfield 

Gtis Engine Co.. 
21 W. Washington St. 
Springfield, O. 




The Chicago Gas & Gasoline Engine 

-~- The simplest gas and gasoline 

engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson In 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 

J. J. NORMAN CO.. 

48 "A" South Clinton St., 

CHICAGO, ILL. 




NICHOLSON FILES EXCEL 



! B ™ m J< l * S * WmM P l ZS % MORE 

10U STYLES. ^^THtij E y ER BEF0RE- 

NICHOL.SON FILE CO.. 

P.O. Box 894. PROVIDENCE. R.I. U.S.A. 



A Book of Tools 

You want to know about Ham- 
mers or Nickel-Plating Outfits ? 
Then send for "A Book of Tools." 

"A BOOK OF 
TOOLS" Is the 
most complete 
Catal ogue < 
ever issued: 
contains 550 
pages, over 2,000 
illustrations, prices are 
given. 

tW~ A copy of this book sent, postpaid, to any 
address upon receipt of 25 cents in stamps. 

GHAS. A. STRELINGER & GO. 

Detroit, Mich. 





Address Advertising Dept., 
Box 12* 



? f '■ 



Stereopticons, Magic Lan- 

terns and Accessories. 
Triple Stereopticon forProJect- i 
mg_ Views in Natural Colors. 
Slides for Projection in ! 
Natural Colors. 



RAY — . 



A LANTERN SLIDES 

and otber novelties. Self Cen- 
tering Arc Electric Focusing 
Lamps for Theatres, Photo. 
Engravers, etc. 
J. It. COLT & CO. 
115-117 Nassau St. > „_ w Vork 
and 59 Fifth Ave., { Jsew ' or * 
Send for Catalogue. 

AGENCIES. 

189 La Salle St.. Chicago, 111 
lSlPostSt., San Franclsco.Cal. 
50 Bromfleld St., Boston, Mass. 
33-39 So. Tenth St., Phlia., Pa. 
415 N. Broadway, St. Louis.Mo. 
126 Erie Co. Bank Bid g., 

Buffalo, N. Y. 
% Marietta St., Atlanta. G». 



^j' -jiUiiiOj^ 



t^m^m 



" Smooth as if Ironed." 

Trousers are kept so by using the I 
Pvactlcnl Trousers Hanger and I 

Press. Money refunded If not satisfac- I 

tory. For $6.00, we Bend express paid, a 

set of 6 hangers and 3 rods, which, used I 

In conjunction, enables the convenient 

closet arrangement shown In cut. We I 

sell hundreds of such sets. Illustrated 

booklet, with testimonials and f ac-slmlle 

letters of duplicate orders, mailed free 1 

on request. Sample Hanger, 75c, pre* | 

paid, Sample Rod, 25c. Agents wanted, 

PRACTICAL KQ-frELTY OO. 425 WalnntSt. Phila. Pa. 

CONSULTATION TTff V'Elw'TO'R S 
ANO ADVICE TO *■" v - Ej - W lu * l °' 

Experimental work of every description. Automatic 

machinery designed and built. t3J~ Send for circular. 

MALTB? MFG. CO., Brooklyn, N. Y. 







WuLESS 



a.-.-, GATES IRON WORKS-- t 

r«:~''05O ElSTONAVE. CHICAGO. 



tft~ Illustrated book of 430 pages, free, with formula for self measurement. 

A. A. MARKS. 701 Broadway, 



UVDUftTICM Sixty methods, 15 ; my process (2. 
_._... —^.r.- 4».aaam* II I mil I lOHl 100 page book, 10c Key to Power, 
NEW YORK CITY. aoe. Prof. Anderson, 8. ATI, Masonic Temple, Chicago. 
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Founded by Mathew Carey* 1785. 



HENRY CAREY BAIRD & CO. 

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St.. Philadelphia. Pa.. C.S&.A. 
tar Our New aud Revised Catalogue of Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish bis 
address. 



The Coburn Patent Trolley Track 

HOUSE DOOR 
HANGERS^- 





The first made with adjustable track. 
The track can be put up in 30 minutes. 
tW Send for Book. 
The Coburn Trolley Track Mfg. Co., Holyoke, Mass. 

A •COMBINATION • WRENCH 

SUPERIOR 

GAS PIPE 
— and — 
REGULAR 

NUT WBENCH 1 ^ ■ For circular address, 

Bemis & Call Hardware and Tool Co. 

P. 0. Box 1400, Springfield, Mass., U. S. A. 

PATENT 
VENTILATING 

Kans are inval- 
uable for Res- 
taurants, Ho- 
tels, Meat Mar- 
kets, Saloons, 
Lunch Coun- 
ters, Groceries, 
Bakeries, Con- 
fectioneries, 
and in fact all 
places troubled 
with heat or 
lies. The only 
ierf ect Fan 
ade that can 
driven at 
_ y speed with- 
out disturbing 
the belt. 
Send for circular, to 

Backus Water Motor Co., Newark, N. J 



$toy% 



KEEP CO OLE 

MO FLIES. C 



Prices, from $6 to $35. 



LAYMAN PNEUMATIC BOATS 

FOR FISHING, SHOOTING and 
PLEASURE PARTIES. 

W See Sci. AM.. May 18, 1895. 

Send for illustrated catalogue. 
LAYMAN PNEUMATIC BOAT 

and SPORTING GOODS CO. 
Store : 1201 Broadway, 

Offices: 30 West 29th St., 
NEW YORK. 





DYNAMOS & ELECTRIC MOTORS 

Our 10 to 75 light Dynamos are 
pronounced a success by all 
who have them in use. High 
grade, compound wound, self- 
oiling, self-aligning bearings, 
high efficiency and great durability 
guaranteed. Lowest prices. Do your 
v own lighting, no experience required 
V. Send for catalogue and -prices. Com- 
plete plants furnished. 
ROTH BROS. *fc CO., IHfrs., 
30-34 market Street, 

Chicago, 111., U. S, A. 



The WINSHIP Platform Sprinkling 
~~~ Wagon. 




The most complete Sprinkling 
Wagon ever built. 

The Accommodation 
Ge ar Street Sprinkler, 
to tit any lumber wa- 
gon, is sold with long 
or upright tank, and 
with or without wa- 
ivy gon. The Winship 
^^ Mfg. Co., Racine, Wis 



DEER PARK 

On the Crest of the Alleghanies. 



To those contemplating a trip to the mountains in 
search of health or pleasure, Deer Park, on the crest of 
the Allegheny Mountains, 3,000 feet above the sea level, 
offers such varied attractions as a delightful atmo- 
sphere during both day and night, pure water, smooth, 
winding roads through the mountains and valleys, and 
the most picturesque scenery in the Allegheny range. 
The hotel is equipped with all adjuncts conductive to 
the entertainment, pleasure and comfort of its guests. 

There are also a number of furnished cottages with 
facilities for housekeeping. 

The houses and grounds are supplied with absolutely 
pure water, piped from the celebrated " Boiling Spring," 
and are lighted with electricity. Deer Park is on the 
main line of the Baltimore and Ohio Railroad, and has 
the advantages of its splendid Vestibuled Limited 
Express trains between the East and West. Season 
excursion tickets, good for return passage until October 
31st, will be placed on sale at greatly reduced rates at 
all principal ticket offices throughout the country. 

The season at Deer Park commences June 22d, 1896. 

For full information as to rates, rooms, etc, address : 
GEORGE D. DeSHIELDS, Manager, 

Deer Park, Garrett County, Maryland. 



I 



Hawkins' "Aids' 1 to Engineers 

EXAMINATIONS, with Questions and An- 

swers, f46 x V4, leather, gilt edge, #2, postpaid. 
Send for Free Descriptive Catalogue of this 
and other Engineers' Books. THEO. AUDEL 
" CO., 91 Liberty Street, New York, N. T. 




mproved Watchman's Time Detector 

This Clock is adapted for 6 or 12 stations, 
and the keys are all different. The regis- 
tering is done by numbers, rangingfrom 
1 to 6 and 1 to 12, instead of as in the old 
style Time Detectors, which mark either 
by boles or an impression on the dial. 
For circulars, address A. NANZ&Co, 
118 Chambers Street, New York. 

Durable— Easily Applied. 

Tbls roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar roofings do. £F"" Send for 
free sample of roof 12 years old, 
with, circular and price list to 
•WARREN CHEMICAL 
&. MFG. CO.. 
85 Fulton Street, 

Hew York, U.S.A. 




DAIMLER MOTOR COMPANY, 

BUILDERS OF 

Highest Grade Single and Twin Screw Launches. 



-■■Mr"! 



Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec- 
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 
^T" Send for Illustrated Catalogue and Price List. 



OFFICE AND WORKS, "STEINWAY," LONG ISLAND CITY, N. Y. 



Split Die &. Tap Holders for i&S!lnf 

Screw 




Four assortments for 
each bolder, holding op 
to and including 14 sizes. 

fW~ Send for fully iUus- 
trated catalogue. 
WELLS BROS. & CO., P. O. Box B, Greenfield, Mass. 



ARMSTRONG'S * PIPE • THREADING 




— AND— 

CUTTING-0FF MACHINES 

Both Hand and Power. . 

Sizes 1 to 6 lushes. 
Water, Gas, and 8team Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters, stocks and Dies 
universally acknowledoed to be 
THE BEST, jy Sendfor catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 



SMALL GASOLINE LAUNCHES 

17ft,by31in. «h.p. 
motor. For 1 or 2 
persons. Speed, 8 to 
9 miles per hour. 

___ _._. _^_ ■ Pleasure Boat s. Ca- 

noes, Collapsible Boats, all sizes and prices. |y Send 
for catalogue " S. A." J. H. RUSHTON, Canton, N. Y. 




Draughting 
Instruments 



Established in 1848. 
And Supplies for 
Architects, 

Engineers* and 
Draughtsmen. 
ty New Catalogue free. 

FROST & ADAMS CO., 
39 Cornhill, Boston, Mass. 




are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

ty May we send you our Catalogue, 
wliich wilt aive you some information ? 
GRAFTON STONE COMPANY, 
No. 80 River street, Gbafton, Ohio. 





Eclipse— — — ^ 

Cream Separators 

are Closest Skimmers, Most Durable, 
Easiest Running, and far the Simplest 
Hand or Power Sepa rator on the 
market. Cr~ Agents Wanted. 

C. L. CHAPMAN SEPARATOR WORKS, 
LITTLE FALLS, N. Y. 



VOLNEY W. MASON & CO. 

FRICTION PULLEYS, CLDTCHES, and ELEVATORS 



PRO VI HENCE, R. I. 




OK TOP MAIS! 



At a recent test bythe Solvay Process Co. of Syracuse, 
N. ¥., of eleven different pipe coverings, 

OUR COVERING 

gave by far the best results, showing a saving in a 
year of over $ 158 on 60 feet of 8 in. pipe at 100 lbs. pressure. 
New York Fire Proof Covering Co., 121 Liberty St,, N.Y. 




Automatic Circular Rib 
-^ — Knitting Machinery 

for all kinds of Ribbed Goods, Vests, Pants, 
Sleeves, Sweaters, Tights, Skirts, and every- 
thing known to the trade as ribbed goods. 

SNYDER & FISHER, 

LITTLE FALLS, N. Y. 




AfflWY" PAPER tSSBZ&Sr 

\[ m\ , II V\ W /V JL When exposed to the same light, prints 
»■ M^Jk. JL .A. V^ -A .*V 500 lime* quicker than albumen. . . 



prints 

CI flQQV nr MAT 1 ^ No dul1 or rain ^ weather to interfere with your work 
OLUOO I Ul lYIrl I I ■ No ilaiU rooms nor <. a nni»licat«*<l manipulation. 
Developed and toned as fast as the printing frames can be fuled. A choice of tones more 
beautiful than can be produced on anyother paper. Permanent prints. The greatest paper 



aS£r Nepe 



for hot or damp climates. 50 r«MUN in stamps brings two sample dozen cab's, developer 
and three sample prints. Ne pern Platinoid, Enameled and Rt 
the best and most uniform In the market. 



Ne pern Platinoid, Enameled and Rough Bromide Papers are 
iNVptrn I* O I*, an insoluble gelatine paper. 
___ p|, »,.. ; - „ ■ A. Rembrandt, a Matt Printing-out Paper. 

IS OR Bill I C Cl I u0., Sole Manufacturers, NEL'EUA PARK, N. V. 



O 



Mbssbs. Mttnn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
paten table by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent tree, 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Avar- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
13 a year. Specimen copies free. 
Address MUNN & CO. 



o 



o 



New York, 361 Broadway. 



o 



U/AUTCn -A thoroughly competent man of ex. 
if H n I tU perience to take charge of Bicycle De- 

Sartment in large manufacturing plant. Address, 
IICYCIjE, P. O. Box 773, NEW YORK. 



Peifiance: machine: works 

DETIANCE. . OHIO. U.S.A. 

<•---: BUILDELRS OF — { 

• HUB, SPOKE.;' 1 

;WHE.EL,BENDING, 

WAGON, CARRIAGE 

Tx" AND HOOP ~X| 

I MACHINERY. I 



SEND FOR. CATALOt 




'T Permanently Prevented 

1 on Machiney,Tools,Guns and Cycles wiH» 

MANNOCITIN 




NICKEL 

AND 

ELECTRO-PLATING 

Apparatm and material. 

THE 

Hanson & VanWinkle Co. 

Newark, N. .1. 

81 Liberty St., N. T. 

35 4 37 S. Canal St., 

Chicago. 




^DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drums. 

New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief. Safe, comfortable, ana invisible ; no 
wire or string attachment Write for pamphlet. 
WILSON EAR DRUM IW\NUK«. CO. 
Louisville Trust Co. Building Louisville, Ky.. 
f&~ Mention thispaper, and 1122 Broadway, New York 



C. F. SPLITDORF, ^c u t f r a .8K{. r . ,mo 




ir-27 Vnndewater St., New York. 



MONITOR 



VAPOR ENGINE and 
POWER COMPANY, 



Send for Circular. 



8 Eric Street, Grand Rapids, Michigan. 
Gasoline Launch Engines and Launches 

eastern office, ludlow station, 




YONKERS-ON-HUDSON. 



IT GETS AT THE SIDES! 

Most Flue Cleaners clear a passage 
through the center of the tube, which 
is clear anyhow, and miss the sides 
where the soot, dirt, and rust have 
accumulated. But the 

GREAT "BALL NOZZLE'' 
BOILER FLUE GLEANER 

throws an oval spray with sufficient 
force along the sides of the tube to clear 
away all obstructions instantly. Clean and quick. Made only by the 

AMERICAN BALL NOZZLE COMPANY, 831 Broadway, New York City. 




CfiRM I C1WC Foot Fomr Hacfalneiy, Tools, 
OUnULL OHIIS Forges, Drills, etc Send to tor 
catalogue, wmdjuoa Co* 8» Bandolph St, Chicago 



ICE 



MACHINES. Corliss Engines. Brewers' 
and Bottlers' Machinery. The Vit.tek 
Mfci. Co., 899 Clinton Street, Milwaukee, Wis. 



TElEQPflDE 6 inch equatorial reflector. Price 
I tLCOuUrt 185.00. Pfiotofree. Others to order. 
SYLVESTER, Haverhill Street, BOSTON. 



Shnrthanrl hu Mail Thoroughly taught by re- 
OllUrilldllU U¥ PflOll porters. Catalogue and first 

lesson Free. Potts Shorthand College, Williamsport, Pa. 



QHORTHAND! 

k ~J Write W. G. CHAFFEE, 



taught by MAIL 
First lesson FREE 

Situations secured. 
Oswego, N. T. 



IRAUGHTING by mail. Earn ISO to" f 100 
a month. Positions secured. 2c. stamp for cata- 
logue. Black Cor. School, l'atei'son, N.J. 



Uf A |J T C n A partner to exploit the safe use of gun- 
Tf HU I L.U power or other explosives as a motor suit- 
able for aerial or siren purposes or the whole invention 
for sale. Adr. J. C. White, Swatara, Schuylkill Co., Pa 
Reference, J. A. Wiedersheim, Record Building, Phila 



CONTRACTS WANTED. 

To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine,Wis. 



nVUAMfl and motor castings for amateurs. Send 
U I nHHIU stamp for circular D. 4 light, 60 volt 
Dynamo 917.00 net. Motor Batteries. 
W. GRANT MOURE, l.a Fayette, Ind. 



mCAC DEVELOPED. Absolute secrecy. Send 
I II tHO for particulars. Advice and suegestions free. 
Correspondence and sample orders sol cited. 25 years 
in business. Gin-dam & Son* 9S John St., New York. 



WELL DRILLING MACHINES 

Horse, Steam or Gasoline Power. 2 to 12 in. diameter. 
100 to 2C00 feet deep. LOOMIS CO., Tiffin, Ohio. 



TO OWNERS OF PATENTS 

Wanted a patented article made of wood to manufac- 
ture on royalty. Schenevus Furniture Co. ,Schenevus,N. Y 



SITUATION WANTED. Young manwith aprac- 
tical knowledge of electricity, and experienced in the 
manufactuie of storage batteries, wants a respectable 

position, preferably with Electrical Engineers. Good 
recommendations. G. Thompson, 19 Lexington Ave., N. Y 



NESS & HEAD NOISES CURED 

by my IimsibleTubular Ear Cushions. Whispers heard. 

Warranted to help more cases than all similar devices 

combined. Helpearaaa glasses doeyes. Soldbyrnpi* 

F.Hiscox only ,863 Br'dw ay,N . Y. Send for book of proofs T II LC 



DEAF: 






ADDRESSES FURNISHED 

promptly of firms and individuals in any line of trade, 
profession or occupation in the United States or Canada 
Also special lists compiled for the sale or manufacture 
of patents, etc. Terms moderate. MERCANTILE 
ADDRESSING CO., 403 West 48th Street, New York. 



ARBORUNDLM 



■HARDEST ABRASIVE KNOWN. EMERY AND 
Idiamond"Powder,Substitute.In FLOURrl 

nPOWDER,-CRYSTALrWHEEL,-SLAB«.HONE,FORM. 

~, MONONGAHELACITr.PA. U.SJL 



iCARBORuftOUM CO. MQNONGAHELA CITT. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

VV. E. CAI.llWEl.l. CO.. 

217 B. Main Street, Louisville, Ey. 



FIRE BRICK 

I iy Send im 



FOR ALL 
PURPOSES. 



ty Send for Prices and Catalogue. 
BROOKLYN FIRE BRICK WORKS. . 
!S8 Van Dyke Street, BROOKLYN. N. Y. 



iWELL DRILLS 

awarded Highest Medal at the World's Fair. 
All latest improvements. Catalogue free. 
F. C. AUSTIN MFG. CO., CHICAGO, ILL. 




" Air Cushion " Rubber Stamps 

AI,\VAYS MAKE A GOOD PRINT. 

Stamp, Stencil and Seal Supplies, 

Wholesale and Retail. 
THE R. H. SMITH MFG. CO., 
Springfield, Mass. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES.SEND FOR CATALOGUE 

to CHA.S BESE1ERmaker2I8CENTREST. 

NEW YORK. 




Agents Wanted. 



KLINE'S PATE T IMPROVES 

Boss Jar Holder and Tod Wrench 

Entirely new— Fits any jar. 

No more burned hands in canning 
fruit— No more broken jars while fill- 
ing— No trouble to carry hot jars- 
No more bad temper trying to open 
jars— No more trouble to close them— 
Made of best steelwire and rubber- 
Will last a lifetime. Price 50c. per set 

KLINE & CO., LUfis., 
4 River street, Florin, Pa. 



SMALL MOTORS for All Purposes. 

The best manufactured. Specially adapted fo 

all kinds of light work, sewing machine outfits 

toys, dental drills, jewelers' lathes, models, 

etc. Send for Catalogue. The I-KAVITT 

MOTOR (JO.. Manufacturers of Electric 

Motors and Electrical Specialties, 12'.2 

(Mitchell St., l'ROVIOEMCE, R. I. 





They have a tone that's 
all their own 



TUC UCUf are the staiHl- 
I nC lit If ard of excel- 

DEPARTURE *»M 

DEI I C over. Made In 16 
DCLLO different styles 
and prices. Send postal for 
booklet to TH K NEW HE- 
PA ItTURE BEL.L. CO., 
210 North main Street, 
Bristol* Conn., U. £• A. 
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THE ONLY MYSTERY 
ABOUT A WATCH 

is in the marvellous instruments of precision 
used in its construction. Pocket 
timepieces are not called upon to produce 
anything, like looms and sewing machines, 
or furnish or transmit power, like steam 
engines or dynamos. All that is asked of 
them is to run their allotted number of 
hours with extreme regularity, measuring 
the last hour of the twenty-four with 
exactly the same number of minutes and 
seconds as the first, through all changes 
of temperature or varying positions. 

The secret of success here is sim- 
plicity and absolute accuracy. These 
have been made possible by the Waltham 
model, the wonderful machinery at 
Waltham and the skilled American 
mechanics there. Such a combination 
of a perfect watch and a reasonable 
price has never before been possible in 
the history of watch-making. 

Ask to see the name "Riverside" 
or "Royal" engraved on the plates, 
and always " Waltham!* 
They are fully warranted by the American 
Waltham Watch Co., of Waltham, Mass., 
the pioneer American Company. 

For sole by all retail jewelers. 



A STRICTLY HIGH GRADE WHE EL. 

SUPERIOR MECHANISM 
FIRST CLASS WORKMANSHIP 



MANUFACTURERS. 

SO.WESTST.SYRACUSEN.Y. 



MODEL 'A" WEIGHT 22 Lbs. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article Kivinu the details of con- 
struction of every part of these vehicles. With 15 en- 
pnivinus. Contained in Scientific American Sri>- 
I'LSMENT, No. 90S. Price 10 cents. To be had at this 
office and from all newsdealers. 



WW 

f CATALC 



W ftNTED n* FINE TOOlSiNWRYSHop 
cm&SS" C.H.BESLY& CO! 

AND AGENCY. CHICAGO, 1LL.U.S.A. 



The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,560, granted 
to Emile Berliner Novem- 
ber 17, 1S91, f«r a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 



pomfort in 



Bicycling 



In every part a bicycle must 
be adjustable so as to fit the 
varying conditions of human 
anatomy. No bicycle so 
fully meets this requirement as the 






STANDARD OF THE WORLD 

Columbia saddles are 
the standard of com- 
fort, and the Colum- 
bia adjustable handle- 
bar is the standard of rigid, quick-adjusting 
completeness. 

CoHimbias in construction and SI 00 
quality are in a class by ^ „ ... 

themselves. *» a " al,ke 

POPE MANUFACTURING CO., Hartford, Conn. 

Many of the Columbia merits are described in 
the superb Columbia Catalogue. The book also 
tells of I lartford bicycles. $80, 860, ¥50, next 
best to Columbias. Ask the Columbia agent for 
it, or send two 2-cent stamps to us for postage/ 



To 2<\rct}itects arjd Hocise 0^^ ers 

The use of Wheeler Patent Wood Filler on all natural interior woodwork 
insures a permanent fine finish, and leaves the wood pores perfectly transparent so that 
the full life of the wood is developed. No other wood filler is so good as the Wheeler, 
or is made of the same material. 

In painting the exterior or interior of a house, Breinig's Lithogen Silicate 
Paint should be used. It stands where lead and oil fail, and outwears any other paint. 

Architects and owners in their own interests, should see their specifications carried out in full, and examine bills 

for the articles specified before accepting work as satisfactory. 
References— Most of the leading architects throughout the U. S. Sole manufacturers of the above articles. 

THE BRIDGEPORT WOOD FINISHING CO., New Hilford, Conn. 

New York, 240 Pearl Street. Chicago, 215 E. Lake Street. Boston, 85 Oliver Street. 




Monarch 



Mounted on this king of bicycles, 
you are Monarch of all you survey. 
All nature is yours as you speed 
along on your ride of health and 
happiness. You can depend on the 
Monarch in any emergency. 
There 's " Know How' ' in the making. 

4 models. |80 to |100, fully guaranteed. For chil- 
dren and adults who want a lower price wbeel the 
Defiance is made in 8 models, £10 to |75. 

Send for Monarch book. 

Monarch Cycle Mfg.Co, 



Lake, Halsted and 
Fulton Sts., 
CHICAGO. 

83 Reade Street, 
NEW YORK. 





School Pins. %%£?, 



1 metal letters, any 
'[ not more than 
six, with class colors. 
SterlingSilver25c $2-5operdoz. 
, Siiyerplated ioc. i.ooperdoz. 
Catalog of Jewelry, etc., free. 
. 26-F. McRae & Keeler,Attleboro t MaS8. 

Souvenirs for Bicycle Manufacturing a Specialty. 
|y Write for prices. 



CUCIMPQ Hnilei'N and Machine Tool**. New 
uHQIIilOi and Second-hand. Send stamp for paper 
" Machinery & Supplies." W. P. Davis, Kochester, N. Y. 



CRESCENT 

(SKY-HIQH) — - 

America's Most Popular Bicycle. 




Every Crescent Bicycle made makes Bicycling 

more popular. Every owner of a Crescent 

is an enthusiastic Bicyclist. 

1896 Crescent Catalogue Free. 

We are adding to our list of Agents, 

WESTERN WHEEL WORKS, 

Factory : Chicago, 111. Eastern Office - 36 Warren St., N. T. 




Improvement the Order of the Age.' 



'(Three New Model 



SmithPremierTypewriters 

Nos. 2, 3 and 4 



HAVE YOU EXAMINED THEM ? 

Many Improvements Heretofore Overlooked by Other M a n ufac turer? ■ 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 

Branch Offices in Twenty-Nine Principal Cities in the United States. 



_CHRISTY_ 



Anatomical • Saddle 

The only saddle that is built 
on anatomical principles. 
Used, recommended and en- 
dorsed by physicians. Has 
thick cushion pads where 
pads are needed. If it is fit- 
ted to your bicycle, there 
will be no chafing, stiffness 
or soreness, and riding will be 
made a pleasure. Especially 
adapted for women cyclists. 
PRICE $5.00. 
Meets Every Requirement of the Hodern Cyclist. 
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If Inventors and Manufacturers 

Having new articles of morit to place on the market 
will forward samples or description of their goods, tbey 
will receive careful attention and consideration by 
The Elastic Tip Co., 4U Market St., San Kranciaco, Cal. 



A. G. SPALDING & BROS. 



128 Nassau St., 
NEW YORK. 



At s Price 



Bicvciee, Watches Gups, Buggies H.iroeBS, 
Sowing Machine* Organs. Pianos S»lef»,TooIs 
Scales or all varieties and 100U other articles 
Listslree. Chicago Scale Co., Chicago 111. 





IGYCLES.»5 



MERICA'S FAVORITES. 

Are Built in the Largest and Best Equipped Factory on Earth. 

Our unequaled facilities enable us to supply better bicycles for less money 
than other makers can afford to market an inferior production, hence in pur- 
chasing a Waverley there is a clear saving of $15.00 or more. A higher grade 
bicycle, it is impossible to produce. Our catalogue explains all. Send for it. 

INDIANA BICYCLE CO., Indianapolis, Ind. 



DO YOU 
. PLAY 
CARDS? 




THE VERY 
BEST 

J ETC. 
W" JESSOP A SONS L'° 91 JOHN ST. NEW YORK 



Gas and Gasoline Stationary Engines 

CASOLINE TRACTION ENGINES 

COMBINED ENGINES AND PUMPS 

CASOLINE PORTABLE ENGINES 
nor n ANY PLACE. 
Il\r M BY ANY ONE. 
UWLU poR ANY PURPOSE. 

CHARTER GAS ENCINE CO., 

P. 0. Box 148, STERLING, ILL. 



The $5-^ 
POCKET KODAK 



ma 



EASTMAN KODAK CO., 

Sample photo and booklet onrur;CTr;D w v 

for twos-cent stamps. KUttlE-SlE-K, W. Y, 



I F 

i never was put on anything that wasn't first-class. ^ * 

l That name has stood for simple, plain, unvar- . t 

nished integrity, and hence it is put on the ..." 

. . HUNTER CYCLESj! 

t^" Send for Catalogue. 
, HUNTER ARMS CO.. Fulton, N. Y. 
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Send ten cents 

In stamps for 

a pair of our 

new 

GAME 

COUNTERS 

INDIANA 

BICYCLE CO. 

Indianapolis. 

Ind. 



SingleTube, 




l ±* Havrford [R]ubb«r[(0M<$ Go 

»f«S™ii' AGoharlfor^ Conn ♦ -t* 
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